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C0111lTland by Environmental Resources Management (ER1\1) under
Contract N62472-91-D140S. The views, opinions, and/or findings

con tained in this report are those of the contractor and should not be
construed as an official Department of the Navy position, policy or

decision, unless so designated by other documentation.

The use of trade names in this report does not constitute an official
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EXECUTIVE SUMMARY

The objective of this project was to carry out the Plan of Action (POA) for
a Remedial Investigation at the Naval Exchange (NEX) service station,
Brunswick Naval Air Station (NAS), Brunswick, Maine. The purpose of
the investigation was to provide an initial identification of the nature and
extent of potential contamination, to identify if a remedial action is
warranted, and if so, identify cleanup criteria and a range of potential
remedial alternatives which could be inlplemented during the remedial
action.

The NEX service station located at the BNAS maintained three 10,000
gallon underground storage tanks (USTs) and a distribution system (feed
lines and pumps) for the retail sale of gasoline. Release(s) of gasoline from
this system occurred in the 1980s. The tanks and associated piping are
currently inactive and remain in place.

The field investigation included a soil gas survey, installation of soil
borings and groundwater monitoring wells, geologic and hydrogeologic
characterization of the site, and sampling and analysis of soil and
groundwater. Five groundwater monitoring wells were installed on site
and sampling of soil and groundwater \vas performed.

Soil gas measurements indicated elevated concentrations of VOCs
adjacent, and downgradient of, the USTs. Chemical analyses of both soil
and groundwater indicate the highest concentrations of contaminants
\,vere detected at monitoring well M\tV-4 located on the east side of the
NEX service station. Correlation of the existing analytical data with
results of the soil gas survey and the reported history of environmental
activity at the site suggest that the source of soil and groundwater
contamination was a release of gasoline from the UST system located at
the NEX service station.

Ground\vater contamination in excess of state and federal guidelines has
been detected at, and to the south of, the NEX service station. Gasoline

The existing data suggests that soil contamination may be restricted to the
NEX service station in the area located immediately to the
south/southwest of the three 10,000 gallon gasoline USTs and adjacent to
subsurface piping connecting the USTs to the pump island. The lateral
and vertical extent of soil contamination remains undefined. Soil
contamination represents a potential continued source of release to
ground \va ter.
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and fuel oil were identified in groundwater at levels in excess of state
guidelines extending to the west and south of the Family Service Center
(Building 27). The extent of groundwater contamination currently
remains undefined.

Based on application of the Maine DEP's Decision Tree For Setting
Cleanup Standards At Petroleum Contaminated Sites, soil and
groundwater contamination in the vicinity of the NEX requires
remediation. The Decision Tree contains cleanup guidelines suggesting
remediation of contaminated soil to 10mg/kg total fuel oil or 5 mg/kg
total gasoline and ground\vater remediation to 50 ug/l total
hydrocarbons, 50 ug/l MTBE, or 5 ug/l benzene. The Maine DEP needs to
be consulted to establish cleanup criteria .

Selection of the most cost-effective remedial alternative must be based on
specific data defining the areas and volume of soil and groundwater
contamination requiring remediation. The extent of contaminatioi1 in both
soil and groundwater that exceeds cleanup criteria is currently undefined.
Therefore, identification of the most cost-effective remedial alternative
cannot be made at this time.

Additional sampling arld analysis of soil and groundwater should be
performed to determine the extent of contamination and the areas and
volumes of contaminated soil and groundwater requiring remediation.
Remedial alternatives presented in this report should be evaluated based
on the site and media-specific cleanup criteria established in coordination
with the Maine DEP and the volume of contaminated soil and
groundwater determined to require remediation. The selected remedial
alternative(s) should be presented to the Maine DEP for approval.
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1.0

1.1

INTRODUCTION

PURPOSE AND SCOPE

This project was completed as Project No.5 under NAVFACContract No.
N62472-91-D-1405. The objective of this project was to carry out the Plan
of Action (POA) for a Remedial Investigation at the Naval Exchange
(NEX) service station, Brunswick Naval Air Station (NAS), Brunswick,
Maine. The purpose of the investigation was to provide an initial
identification of the nature and extent of potential contamination, to
identify if a remedial action is warranted, and if so, identify cleanup
criteria and a range of potential rem.edial alternatives \·vhich could be
inlplemented during the remedial action.

The field in vestigation for the POA was completed in accordance \-\lith 38
M.R.S.A. Ch. 691, and include the follmving primary elements:

1...
"J
I·w

•

•

•

•

Performance of a Soil Gas Survey

Installation of Soil Borings and Groundwater Monitoring Wells

Sampling and Analysis of Soil and Ground\vater

Aquifer Permeability Testing

SITE DESCRIPTION AND BACKGROUND

Bruns\·vick NAS is located in the town of Brunswick, Maine,
approximately 27 miles north of Portland, Maine (Figure 1). The NEX
service station is located on the base and maintained three 10,000-gallon
underground storage tanks (USTs) and a distribution system (feed lines
and pumps) for the retail sale of gasoline. Release(s) of gasoline from this
system occurred in the 1980s. The tanks and associated piping are
currently inactive and remain in place.

The remainder of Section 1.0 provides a description, background, and
history of the site. Methods used in the implementation of the field
investigation are discussed in Section 2.0. Identification of potential
cleanup requirements for soil and groundwater are presented in
Section 3.0. The results and interpretations of physical and chemical data
are discussed in Section 4.0. An evaluation of potential remedial measures
is presented in Section 5.0. Conclusions and recommendations are
presented in Section 6.0.
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HISTORY OF LISTS AT THE SITE

The topography of the site is relatively flat and slopes gently to the south

across Burbank Avenue tmvards Building 27 (the Family Services Center).

The site area is occupied by buildings, paved side\valks, roadways,

parking lots, and grass covered la",.'l1 areas.

Buried utilities at the site include a storm sewer pipe and a sanitary sewer

pipe; both of which exit the south side of the service station and pass

under Burbank Avenue. There are two catchment basins on the site which

feed the storm sewer; one located next to the sanitary se\ver manhole and

the other located. just outside the service bays (Figure 2).

The service station building is approximately 5,300 square feet in area and

includes a service garage with two bays, an office, and a small store with a

beverage container redem.ption center. The original building was

constructed in 1957. Several additions to the original building have

expanded the structure to the east.

:;22-tl1
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The following facilities (\,vhich are not displayed on Figure 2) are located

adjacent to the NEX service station. Building 295 (a water pump house)

abuts the service station on the northern side of the site. Building 11 (the

Navy Exchange Complex) is located to the east, approximately 100 feet

fron1 the USTs. Building 27 (the Family Service Center) is located

approximately 100 feet to the south of the service station on the opposite

side of Burbank Avenue (Figure 2). The public works vehicle com.pound

is located to the "vest of the service station along Second Street

According to an April 4, 1990 listing of all USTs at I3runs\vick NAS, there

are currently four USTs at the NEX service station. These include three

10,OOO-gallon single walled-steel gasoline tanks located in the grassy area

to the east of the service station, and one l,OOO-gallon steel fuel oil tank

located on the north side of the service station (Figure 2). The three 10,000

gallon gasoline tanks were installed in 1974 and passed an integrity test

conducted by Tankpro of Scarboro, Maine, in July of 1989. The 1,000

gallon fuel oil tank was installed in 1975. There is no available

documentation concerning integrity testing for this tank. Maine

The NEX service station is located at the intersection of Second Street and

Burbank Avenue (Figure 2). The site is defined as an approximately one

acre area, consisting of the NEX service station (Building 538) including

two pump islands, the paved parking areas surrounding the service

station, and a grassy area to the east of the servic~ station where the three

lO,OOO-gallon underground gasoline tanks are located.
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HISTORY OF ENVIRONMENTAL ACTIVITY AT THE SITE

Department of Environmental Protection (OEP) registration nUI1l.bers for
these four tanks are 14682-1, 14682-2, 14682-3, and 10045-63, respectively.

There are no records, remedial system specifications, or sampling data in
OEP's files to document any of the above activities or to characterize soil
and groundwater contamination on site. The only documentation in NAS
files concerning these activities is a work authorization for installation of
the wells dated July 22, 1981.

.i22-{}]1)lv\Fll~E\1F.I)I"'. I:-;VISrlC,YrlO:-;
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According to NAS personnel, gasoline odors were detected in the vicinity
of the service station in 198'1. To determ.ine the source of the vapors,
surface soils in a 60 to 70 square foot area around the UST system were
renHwed, and a faulty connection in one of the pipes was found and
repaired. The excavated soils were analyzed by DEP personnel, and the
contaminated soils were disposed of off-site. No other information was
available regarding the remO\;al and disposal of contaI1,inated soils.

Using this recovery system, groundwater was pumped into a temporary
above ground holding tank for approximately one week and analyzed by
OEP. Subsequently, for a period of approximately one year, DEP
authorized discharge of the groundwater to the nearby storm sewer.
Groundwater pumping was terminated when the water no longer
appeared to be contaminated. The date of termination of pumping is
unknown. No other information was identified regarding the operation
and maintenance of the groundwater recovery system.

According to Mr. Neil Campbell, a NAS maintenance worker, a
groundwater recovery system was installed at the site in 1984 to correct
for gasoline odors in Buildings 25 and 27. The system is comprised of
three wells connected to a central manifold and pump system and is
located in the grassy island at the corner of Second Street and Burbank
Avenue (Figure 2)

Three fonTler USTs had been removed from the site including t\VO 5,000
gallon gasoline tanks (reI1lOved in 1974 prior to building expansion) and
one SSO-gallon vvaste oil tank (removed in November of 1989). The tvw
former S,OOO-gallon tanks \,,'ere located under the current east side of the
service station. They \-vere removed to permit expansion of the service
station. The waste oil tank was located on the west side of the service
station. No records documenting the removal of these tanks were
identified in the NAS or the OEP files.
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During a site visit, ERM observed an air exhaust stack that had been
installed on the north side of Building 27 (the Family Services Center).
According to NAS personnel, this exhaust stack is a passive vapor
collection system that is connected to the existing building underdrain
system. The exhaust stack was installed in early 1989 to collect and
exhaust gasoline vapors that had been detected inside Building 27. The
underdrains are part of the building foundation and vary in elevation
from 61.0 to 56.5 feet. The underdrain system discharges to the storm
water system on the east and west sides of the building. Gasoline odors
were detected in 1989 in the storm. drain manhole that is the west
discharge point of the Building 27 underdrain system..

ERM reviewed Maine DEP files to identify reported spill incidents
associated with the site (complete files were only available for the period
since 1984). One incident of a gasoline spill at the site had been reported
to OEP in 1989. According to Mr. Brad Hahn of DEP's Portland office who
prepared a report for the incident, a minor amount of contaminated soil
"vas discovered while performing a tank tightness test. Approximately
one cubic yard of soil was renlOved and disposed of off-site. According to
the contractor who performed the tightness test (Tankpro of Scarboro,
Maine), the spill did not appear to be related to the tightness test. Based
on the contractor's description of the incident, Mr. Hahn indicated that
due to the minor nature of the release and immediate containment of the
contaminated soil, no follO\v-up investigation "vas necessary. No other
information was identified in ME OfP files regarding this spill incident.

ERl\1 was issued a delivery order by Northern Division, Naval Facilities
Engineering Command (under Contract No. N62472-89-0-l448) to
prepare a Plan of Action (POA) and, under the current contract, to
investigate the nature and extent of potential soil and groundwater
contamination at the NEX service station. Based on these results,
identification of remediation criteria and rem.edial alternatives, would be
conducted should a remedial action be required.
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2.0

2.1

FIELD INVESTIGATION METHODS

SOIL GAS SURVEY

ERM. conducted a soil gas survey on the site and adjacent areas on May
5th and 6th, 1992. This survey was performed to provide a rapid and cost
effective definition of the horizontal extent of gasoline vapors in shallow
subsurface soil. The survey consisted of 55 sanlple locations which are
shown on Figure 3. The locations were selected to meet the following
goals.

Soil gas measurements \A/ere collected as follows: a Black an(1 Decker
Macho II Rotary I-lammer with a nominal one-inch diameter, three-foot
long, carbide scre\,,' bit was used to advance a small boring at each sample
location. Nominal one-inch diameter, four-foot long, open-ended, PVC
casino wi th nerforations alone'r the bottom. foot were then inserted into the
010

boring. The PVC casing was fitted with a brass opening-reduction fitting
on the above-ground end. Teflon tubing was attached to this end and acts
as the sampling port for a photo-ionization detector (PID). A diagram of
the equipment is shown below.
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•

•

•

To provide extensive geographic coverage of the sitp.

To document soil gas conditions in the assumed down gradient
direction (south);

To characterize specific areas of concern, such as the piping
associated ",,,i th the USTs.

To provide data that may be used in refining proposed locations for
monitoring \·vell installation.

.i22·111



INSTALLATION OF MONITOR.lNG WELLS AND SOIL SAMPLING

EIThtl. installed five ground,vater m.onitoring wells to characterize the
subsurface geologic and hydrogeologic characteristics of the site and to
obtain information on the horizontal and vertical extent of soil and
groundwater contamination. All m.onitoring ,vells were installed at the
locations proposed in the POA, with the exception of MW-4 which was
relocated to the area exhibiting the highest soil gas readings. Well
locations are indicated in Figure 2. Rationale for the installation of each
monitoring ,·vell is provide belmv.

ERM: used a Photo-Vac Tip® PIO that was calibrated using an isobutylene
gas and a response factor provided by the m.anufacturer to make the PIO
provide readings relative to benzene. Once calibrated, the PIO was used
to record total concentrations of Volatile Organic Com.pounds (VOCs)
relative to benzene in soil gas. Henceforth in this report, total VOCs refers
to total VOCs relative to benzene. Both peak and stable readings were
recorded at each sampling location. After each m.easurement, the PVC
,vas removed and the small hole was backfilled with soil from the boring.
The PVC casings were decontam.inated with methanol and deionized
water prior to use in each borehole. Following decontamination, each
casing was then screened ,·vith the PIO to confirm a zero reading before
reuse. Results of the soil gas survey are presented in Section 4.3.

PVC casing

Teflon tublllg

Brass fitting

DRAI'I RE~11])Ii\1. I"VFSllC:,\lIO\:
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MO/litori1l8 Well M W-l

Monitoring Well MW-l is located northeast of the NEX building in
the assumed upgradient direction from the location of the
suspected gasoline release. MW-l was installed to provide

•
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information on background water quality and aide in determining
the direction of groundwater flow.

Mon i taring Well M W-2

Monitoring Well MW-2 is located downgradient of the USTs to the
north of the Family Service Center where gasoline fumes were
previously detected. This well was intended to indicate whether
gasoline contaminated groundvvater is currently m-igrating towards
the Family Services Center from the NEX.

Monitoring Well M W-3

Monitoring Well MW-3 ",,las located dmvngradient of the fonTler
UST location to provide information on groundwater quality to the
west of the Fanlily Service Center.

Monitoring Well M W-4

Monitoring \tVell MW-4 is located in the area of highest soil gas
readings. Based on the results of the soil gas survey MW-4 is
located just south, and downgradient of, the USTs and associated
plpmg.

Monitoring Well MW-5

Monitoring Well MW-S is located downgradient of the NEX service
station and south of the Family Service Center. This well location
was selected to investio'ate o-roundwater c1ualitv downo-radient ofo t:> J" v

the Famil y Service Center.

J

J

J

Drilling \,vas conducted using hollovv stem auger techniques and 10 inch
outer diameter augers. Wells were constructed \vith four-inch inside
diameter schedule 40 PVc. A ten foot section of well screen (0.010 inch
slot width) was installed in each well such that approximately three feet of
screen was located above the apparent level of the water table. All wells
were completed \vith flush mounted protective road boxes.

Drilling equipment was decontaminated betv/een borings by steam
cleaning with water obtained from a base fire hydrant located on Burbank

~ -
Avenue. This water "vas sampled to document the presence of any
contaminants in the vvater used for decontamination (refer to results in
Tables 3 and 4).

ERM collected soil samples from each of the borings to enable physical
and chemical characterization of subsurface materials. Soil samples were

n II·: Ej{~1 CROLli' DR/\FT R"\1101)IAI. I~VlsnC,\TIO"
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characterized by an ERM geologist and recorded on the drilling logs for
each well boring along with sample screening results, blow counts, and
sample recovery. All split spoon samples were screened for total VOCs
using a PID. Screening was conducted upon retrieval of the sanlple, and
again from the sample jar headspace. These values are represented as the
first and second entries on the drill logs, respectively. Drilling logs and
well installation diagrams are included in Appendix A. The geology of
the si te is summarized in Section 4.1.

One soil sample from each ,vell which exhibited the highest total VOCs
from headspace screening was submitted to Coast to Coast Analytical
Services, Inc. in Westbrook, Maine for laboratory analysis. If elevated
concentrations of VOCs ,vere not detected in the screening of any of the
soil samples from a boring, the deepest sanlple above the water table was
submitted for laboratory analysis. Soil samples 'were analyzed for the
following parameters.
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Benzene, toluene, ethylbenzene and xylenes (BTEX) including
methyl tert-butyl ether (MTBE) by EPA Method 8020

Total lead by EPA Method 3510/6010

Gasoline by Maine DEP Method 4.2.3

Fuel oil by Maine DEP Method 4.(2

Total petroleum hydrocarbons (TPH) by infrared absorbance - EPA
Method 9071

~'j

J

J
]

2.3

Analytical method summaries and references are included as Appendix B.

One equipment blank was collected and analyzed by EPA method 602 as a
quality assurance/ quality control sample to provide a check on
decontamination procedures. This sample was collected by pouring
deionized "vater into a decontaminated split spoon and sampling that
wa ter.

All samples were collected in laboratory prepared jars, placed on ice, and
transferred to the laboratory under a chain of custody. Results of soil
analyses are summarized in Section 4.5.

WATER LEVEL GAUGING AND GROUNDvVATER SAMPLING

On May 21,1992, ERM gauged and sampled the five ne,vly installed
wells. A second round of "vater level gauging was conducted on June 23,
1992. Water levels in the ",veils "vere gauged to a precision of 0.01 feet
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using a Keck Instruments electronic \vater level indicator. Each well was
purged until either a minimum of three volumes of well water were
removed or until the well went dry. Groundwater samples were collected
from each ,veil and subm.itted to Coast to Coast Analytical Services, Inc.
for anal ysis by the following parameters.

• Benzene, toluene, ethylbenzene and xylenes (BTEX) including
methyl tert-butyl ether (MTBE) by EPA Method 602

• Oissolved lead by EPA Method 7421

• Gasoline by Maine OEP Methods 4.2.1

• Fuel Oil by Maine OEP Methods 4.1.1

• Total petroleum hydrocarcons (TPH) by IR - EPA Method 418.1

Analytical method summaries and references are included as Appendix 13.

PERMEABILln~ TESTING

The pH and conductivity of grounlLvater from each well was measured in
the field using a Myron L pH/conductivity meter. These results are
summarized in Table 6.

All samples "vere collected in accordance with OEP and U.S.
Environnlental Protection Agency (EPA) Standard Operating Procedures
(SOPs). Groundwater samples were preserved on ice and transferred
under a chain of custudy to Coast to Coast Analytical Services, Inc.
Results of ground,vater analyses <He sumnlarized in Section 4.6.

EI::z.M conducted permeability testing in two groundwater monitoring
wells to investigate the hydraulic conductivity at two locations on site.
MVV-4 was selected to investigate the hydraulic conductivity of an upper
unit of siltv sand. MVV-S was tested to investigate the hvdraulic

oJ L.J .I

conductivity of the underlying clay unit. Section 3.1 describes the
subsurface geology at the site in further detail.

.~22-01!JRAFr RL\1FIJIi\1. 1:\\'FSIlCAIlO:\
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Permeability testing was conducted using falling and rising (variable)
head techniques. Since the screen in each of the \vells tested straddles the
water table, hydraulic conductivities \vere calculated using data derived
from the rising head tests. Falling head test data \,vere collected to check
field equipment and procedures. HO\ovever, falling head test data "vas not
used in the calculation of formation specific hydraulic conductivities.
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Permeability testing "vas performed as follows. A solid, PVC slug was
used to displace water within each well. Subsequent recovery (falling
head) to static water level ,·vas lTl.onitored ,vith a Hermit computerized
data logger and transducer system. After recovery, the slug was removed,
lowering the level of vvater in the well, and the recovery (rising head) to
the static level ,vas again monitored. Water level readings were taken to a
precision of 0.01 feet on a logarithm.ic time scale. An arbitrary reference
elevation of 0.00 feet was selected to represent the initial static water level
elevation at the beginning of each test. The data ",,,as analyzed using the
BoU\.ver & Rice m.ethod to determine the'permeability at each well.
Results are summarized in Section 4.2. Perm.eability data is tabulated in
Appendix C.
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3.1

DETERMINATION OF SOIL AND GROUNDvVATER CLEANUP
REQUIREMENTS

CLEANUP STANDARDS AND GUIDELINES

There are several potentially applicable cleanup requirements or
guidelines including Maine Maximum Exposure Guidelines (MEGs) for
private drinking water supplies (lO-144A CMR 233), Federal Maxinwm
Contaminant Levels (MCLs) for drinking water, and the Maine
Department of Environmental Protection (DEP) Decision Tree for Setting
Cleanup Standards for Petroleum-Contam.inated Sites (March, 1992) .
MEGs and MCLs, listed below in Table 3-1, are not directly applicable
because the groundwater at the NEX is not used as drinking water.
However, the NEX is in an area that is mapped by the Maine Geological
Survey as a Sand and Gravel Aquifer. Therefore, there is a potential
(although unlikely) for future use of groundwater at the NAS as a
drinking ,vater supply.

I..,.
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The Decision Tree was develope~i for use by Maine DEP personnel to
detenYline the level of cleanup required for petroleUl11 hydrocarbon
releases. According to Bradford D. l-lahn, Maine DEI', The Decision Tree
applies to all petroleum hydrocarbon contaminated sites (underground
storage tanks, surface spills, etc) The Decision Tree indicates that the DEI'
investigator always has the option to set more strict cleanup standards if
appropriate for the site, and that less strict cleanup standards should not
be used until appropriate hydrogeologic review and/or investigation has
been completed. Based on the application of the Decision Tree, the NEX
site falls under the "Stringent Cleanup Goals". Stringent Cleanup Goals
involve the followinG criteria:o

1) Remove all free prod uct.

2) remove or remediate contanlinated soil containing greater than 10
mg/kg total fuel oil or 5 mg/kg total gasoline as determined by DEP
approved analytical techniques.

3) Remediate groundwater containing greater than 50 ug/l total
hydrocarbons (gasoline, fuel oil, or kerosene by DEP-approved
techniques), 50 ug/l MTBE or 5 ug/I benzene as determined by DEP
or EPA-approved techniques.

J
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Please note that these cleanup goals for soil are based on \vet weight,
\,vhereas analytical m.ethods used for the data presented in Table 5 are
based on dry\-\'eight as per accepted laboratory practice.

The groundwaterdeanup goals specified in the Decision Tree are
equivalent to the MEGs and MCLs listed for the same compounds; certain
compounds (xylene, toluene) that have MEGs or tvlCLs are not specifically
listed in the Decision Tree.

POTENTiAL RECEPTORS

There are two prim.ary pathways by which petroleum hydrocarbons m.ay
be transported away from the NEX. These include transport in dissolved
form in groundwater and transport as vapors in unsaturated soil. Based
on these two potential transport m.echanisms, the primary potential
receptors include: (i) persons working or Ii ving in downgradient buildings
with subgrade foundations; and (ii) persons with downgradient drinking
water wells. As discussed in Section 1.4, vapors have been detected in the
past in Building 27 (the Fanlily Services Center) as well as in storm drain
manholes located to the west of Building 27. Therefore, this potential
pathway is a realistic concern. Exposures via ingestion of drinking water
are not expected to occur, since the nearest drinking \vater wells are
located on Coombs Road approxinlately one mile lU the southeast of the
NEX.

Another potential pathway involves transport to surlace \.\iater.
Dissolved hydrocarbons could migrate to a surlace water body where they
would either be volatilized or transported in dissolved or adsorbed form.
Potential receptors in this case would be flora and fauna in the surface
water body which could then be consumed or handled by humans.

The closest surface water body to the NEX is a tributary to Mere Brook
approximately 1,400 feet downgradient (southeast). The tributary travels
approximately 2,000 feet before meeting Mere Brook, which discharges
into Harpswell Cove located l\vo miles to the south. Immediately
upgradient of the tributary is a National Priority List (NPL) hazardous
waste site referred to in a Department of the Navy Remedial Investigation
Report (E.C. Jordan, 1990) as Site 9 -- Neptune Drive Disposal Site. Several
monitoring wells have been installed at Site 9 to determine groundwater
quality. Chlorinated hydrocarbons were detected at low microgram per
liter (ug/I) levels, as well as inorganic compounds. No petroleum
hydrocarbons were detected in these six monitoring wells over four
sampling rounds. Based on this information, it is probable that the
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groundwater contamination from the NEX had not yet migrated to the
tributary to Mere Brook. Therefore, ground\vater contamination does not
appear to be currently impacting surface water quality at the site.
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Based on permeability values measured by ERM in NEX monitoring wells,
groundwater seepage velocity is estimated to be approximately 0.39 feet
per year. The Navy Remedial Investigation Report estimated a
groundwater seepage velocity (based on permeability testing in wells near
the tributary) of 9 to 104 feet per year. Using an assul11ed seepage
velocity of 105 feet per year (a very conservative value for the NEX), the
travel time to the tributary, without taking into account adsorption and
degradation, would be a minimum of 13 years. Significant contaminant
degradation, dilution, and adsorption would likely occur during this time
period. Therefore, although it is theoretically possible for the
contaminants detected at the NEX to eventually reach the tributary, their
concentration would likely be significantly reduced.
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4.1

RESULTS AND INTERPRETATION

SITE GEOLOGY

Characterization of the site geology is based on the classification of soil
samples collected from soil borings advanced for monitoring well
installation. The subsurface geology of the site is characterized by a
surficial layer of brown silty loam, overlying a medium to fine tan, brown,
and gray sand containing a trace (less than ten percent) of silt, overlying a
soft gray m.arine clay.

The upper loam unit is of variable thickness; absent at the northern
portion of the site (MW-l), up to seven feet thick beneath the front lawn of
the Family Service Center (MW-2), and absent along the south side of this
facility (MVv'-5). The sandy layer is greater than 16 feet thick in the
northern portion of the site (MW-l) and thins to less than 4 feet t~) the
south (M\I\1-5). The underlying 111arine clay was encountered at depths
ranging from 8.5 feet to 14 feet below ground surface at three of the five
borings (MW-2, 3, and 4), at 5 feet in MW-S, and not encountered in M\I\1
1.

~

J

I 4.2,
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In.formation concerning subsurface stratigraphy on site was also available
from one soil boring advanced at the NEX service station in 1974. This
boring was performed for the purpose of providing geotechnical
information [or construction of a building addition. Correlation of the
current and previous logs indicate that the upper sand unit extends to a
depth of 22.5 feet, and the clay layer to 93.5 feet, below ground surface.
Two feet of sand and gravel were reported to underlie the clay layer, and
bedrock ","as reported at 95.5 feet. The exact location of this boring is
unknovvn.

SITE HYDROGEOLOGY

Ground\,vater elevation contour maps for the May and June gauging
events are included as Figures 4 and 5, respectively. Groundwater
elevations and survey data are summarized in Table 1. Groundwater
beneath the site flows to the south with a slight steepening of the
horizontal gradient to the south of Burbank Avenue (from approximately
0.005 feet/foot to 0.02 feet/foot). The increasing horizontal gradient and
southern flow direction correlates ,.vell with the site topography, ,·vhich
also slopes gently to the south on the south side of Burbank Avenue.

I
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Therefore, the primary direction of contaminant transport in groundwater
is expected to be the south of the NEX service station .

Hydraulic conductivities of the upper sand unit and lower marine clay
were calculated based on variations in groundwater elevation recorded
during rising head permeability tests. The hydraulic conductivity in each
of these wells was identical, estin'1ated at 8.6xl0-6 cm/ sec. Slug test data is
compiled in Appendix C.

The hydraulic conductivities measured represent a single point in the
aquifer. Typical values of hydraulic conductivity for a silty sand unit

range from approximately 1.0xl0-1 to 1.0xl0-:5 cm/ sec, and for an
urnveathered marine clay from approximately 1.0xl0-7 to 1.0xlO-10

cm/ sec. Therefore, estimated hydraulic conductivities for each well are
lower than ,vould be expected for the upper sand unit, and slightl y higher
than "vould be expected for a marine clay.

Possible explanations for the results obtained include; inhomogeneities in
subsurface stratigraphy (e.g., a higher silt content in both the sand and
clay units, decreasing the hydraulic conductivity of the former and
increasing thatof the latter, respectively), a breech in the bentonite seal in
MW-5 (increasing the hydraulic conductivity of the clay), or a more
permeable clay than expected (due to unidentified silt lenses within the
forma ti on).

In sumrnary, based on groundv,later elevation data the predominant
direction of groundwater flow is to the south of the NEX service station.
Subsurface soils in the vicinity of monitoring wells MVV-4 and MVV-5 are
characterized by relatively low hydraulic conductivities. Low hydraulic
conductivities Illay inhibit the migration of dissolved phase
contamination in ground"vater via advective flow.

SOIL GAS SURVEY

Soil gas measurements collected at each n1Onitoring station are
summarized in Table 2. The maximum concentration of total \laCs
detected ar'each sampling location is summarized in Figure 3 (peak PID
values are shown on Figure 3 by convention as a worse case scenario).
Original data sheets and field observations are contained in Appendix D.

Concentrations of total \laCs recorded during the soil gas survey ranged
from 0.0 ppm (SG-36) to 1,211 ppm (SG-17) above background. With the
exception of station SG-'l9A 00.8 ppm), soil gas readings to the south of
Burbank Avenue and to the ,vest of Second Street were below 5.0 ppm.
The highest readings (greater than 100 ppm) were confined to the eastern
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side of the NEX service station downgradient of the three 10,000 gallon
USTs and adjacent to the feed lines connecting the USTs to the pum.p
island (Figure 3). There may be a correlation with paved vs. unpaved
conditions in that the pavement may trap gasoline vapors. However, no
other correlation between results obtained in paved and unpaved areas
was noted.

The results of the soil gas survey suggest that the source of VOCs detected
in soil gas may be attributed to a release(s) of gasoline from. the UST
system. The release appears to have occurred either at the USTs, or along
the feeder lines connecting the USTs to the puntp island.

Based on the results of the soil gas survey the location of monitoring well
MW-4 \,vas changed from the proposed location at the corner of Burbank
Avenue and Second Street, to the area of highest soil gas readings;
adjacent to and downgradient of the USTs and the feed lines connecting
the USTs to the pump island.

ANALYTICAL QUAUn/ ASSURANCE

ERM conducted an analytical quality assurance reviev,! of laboratory
resul ts for soil sal11ples collected on May 16,1992 and groundwater
samples collected on May 21,1992. The sample locations, collection dates,
ERM and laboratory sample identification numbers, and analyses
performed are SUl111T\Cirized in TCible 3. ERM's Anl1lyticill QUillity Assuu?J"1ct'
Report including the analyticCiI methods Cind references used to perform
the laboratory analyses is provided in Appendix 13 Qualified and
validated analytical results for both soil and ground\,vater, are
suml1.arized in Tables -4 and 5, respectively.

The following criteria \,vere used to review all laboratory data: chain of
custody documentation, holding times, blank analyses, and surrogate
compound recoveries. All results have been validated or qualified
according to general guidance provided in the "Laboratory Data
Validation Functional Guidelines for Evaluating Organic (and Inorganic)
Analyses" (US EPA 2/88 and 6/88).

Sample detection limits reported in analyses of fuel oil in soil samples
\vere 35 milligrams per kilogram (mg/kg) This value exceeds the Maine
DEP cleanup goal of "10 mg/kg for fuel oil in soil (refer to Section 4.1).

Re-evaluation of the chromatograms for soil analyses indicated that
sample detection limits for analyses of fuel oil in soil could be reported at
10 lllg/kg. The Imver detection limits are reported in Table 4 (Soil
Analytical Results).

'.J
I
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Organic and inorganic analyses of soil and groundwater "vere qualified as
acceptable, based on the criteria evaluated. With the exception of the one
change noted above, analyses of soil and groundv,Tater can be accepted as
quantitatively and qualitatively valid as originally reported.

SOIL SAMPLING RESULTS

Analytical results of soil samples and associated blanks are summarized in
Table 4. Laboratory reports are.included as Appendix E.

The highest concentrations of contam.inants in soil ,,,,ere detected in the
sa111ple collected from MVV-4. All compounds analyzed for were detected
in this sample except total lead. Benzene, toluene, ethylbenzene, and total
xylene (BTEX) "vere detected at a total concentration of 2,785,300
micrograms per kilogram (ug/kg). BTEX constituents ranged from 5,300
ug/kg (benzene) to 1,800,000 ug/kg (xylene). Other contamindnts
detected at MW-4 included total petroleum hydrocarbons (TPH) at 1,000
111 cr /kcr methvltert butyl ether (MTBE) at 7300 un /ko- and o-asoline and

b 0' J} 'bO' v
fuel oil in soil at 31,000 mg/kg and 4,800 mg/kg, respectively.

Analysis of the soil sample collected fron"! MW-l indicated that
conUmlinclnts were not detected above method detection limits in any of
the analyses performed. These results suggest that MW-'l represents an
appropriate background location, upgradient of the UST system.

Analyses of soil samples collected from borings MW-2, I\1W-3, and MVV-5
exhibit significantly lower concentrations of contaminants in soil (relative
to the results from MVV-4). Contaminants detected in these sa.mples
include total lead at MW-3 (B m o /ko) and MVV-5 (20 mo/k cr ) TPI-l ato 0 \:) 0 I

MVV-3 DO ug/kg) and MW-5 (13 ug/kg), andMTBE at MW-3 (3.6 ug/kg).
BTEX, gasoline, and fuel oil "vere not detected in soil samples collected
from the borings for MVV-1, 2, 3, and 5.

Borings for wells MW-2, 3, 4, and 5 are all located downgradient of the
boring for MVV-4. The soil sample from each of these borings was
collected from a depth representative of saturated soil (below the water
table). The lower levels of contaminants detected in these samples are
attributed to migration in groundwater from an upgradient release
located near MVV-4.

The equipment blank from split spoon sampling and the trip blank for soil
sampling were not found to contain detectable levels of the parameters for
which they ,,,,ere analyzed (Table 4).

Water used for drilling and deconta111ination was obtained from a base
fire hydrant and transported in a "vater truck. A source water sample was

I) [{,\ I:T Rn11,1 ll1\1. 1:\\'ISnC,\Tlll:\
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collected fron. the tank of the \,vater truck and analyzed to document the
quality of the water used for drilling and decontamination. Analyses for
this sample indicate the presence of 12 micrograms per liter (ug/l) and 21
ug/l of fuel oil and gasoline, respectively (Table 4). The most likely source
of these contaminants is the water truck tank used to transfer water from
the fire hydrant to the point of use. State of Maine Maximum Exposure
Guidelines (MEGs) and federal Maximum Contanlinant Levels (MCLs) for
these parameters are suml1l.arized in Table 3-1. State guidelines and
federal standards \vere not exceeded in this sample. However, the
presence of these contaminants at low levels in the source water should be
taken into consideration in interpretation of groundwater analyses.

GROUNDWATER SAMPLING RESULTS

Analytical results for ground\vater samples and associated blanks are
summarized in Table 5. Applicable State of Maine Maximum Exposure
Guidelines (MEGs) and federal Maximum Contaminant Levels (MCLs) for
groundwater are summarized in Table 6. Boxed values in Table 5
represent concentrations in excess of MEGs or MCLs. The distribution of
contaminants detected in groundwater is displayed in Figure 6.
Laboratory reports are included in Appendix E.

Similar to the results of soil analyses, the highest concentrations of
contan.inants in groundwater werE' detected in the samples from
monitoring well MW-4. Contaminants at this location inclllde 13TEX (at a
total concentration of 38,900 ug/l), TPH (22 milligrams per liter or mg/l),
MTBE (2,000 ug/l), and gasoline (230 mg/l) and fuel oil (210 mg/l) in
water. Dissolved lead was not detected above method detection limits in
samples from MVV-4, or any other groundwater samples analyzed.
Constituent concentrations of BTEX at MW-4 ranged from 1,000 ug/l
(benzene) to 22,000 ug/l (total xylene). Detected concentrations of I3TEX,
gasoline, and fuel oil at MVV-4 exceed both state MEGs and federal MCLs.

Contaminants in other groundwater samples, excluding 1\1\1V-4, were
detected at significantly lower concentrations. BTEX Vlas detected in
samples from wells MVV-2 and M\lV-3, at total concentrations of 4.3 ug/l
and 59.8 ug/l, respectively. BTEX was not detected in groundwater
samples from MW-1 and MVV-5. MTBE "vas detected in MVV-3 (2.5 ug/l)
and MVV-5 (5.9 ug/l). Contaminants exceeding state MEGs and federal
MCLs in samples exclusive of MVV-4 included benzene, detected at 14
ug/l at MW-3, gasoline in water at 56 ug/l at MW-5, and fuel oil in water
at MVV-2 (460 ug/l), M\t\I-3 (61 ug/l), and MVV-5 (300 ug/l).

Fuel oil was detected in all analyses of ground\,vater samples, including
the upgradient well MW-1 (0.01 mg/l). The occurrence of fuel oil in M\N-

J
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1 at concentrations belenv state I\1EGs 111ay have originated from the
source water used during well installation, as fuel oil was detected at 12
ug/l in the analysis of the source water. Alternatively, the presence of
fuel oil in the sample hom the upgradient well may also represent
laboratory contamination introduced during sample analysis

Results of field analyses of pH and conductivity are summarized in Table
7. Values for pH ranged from. 5.77 inMW-l to 6.68 in M\N-5. Conductivity
ranged from 232 micromhos per centimeter (uhmo/cm) in MW-1 to 369
uhmo/ em in MW-4. Measured field parameters do not suggest an
adverse impact to groundwater quality in the area of investigation.

SUMMARY AND INTERPRETATION OF RESULTS

Chemical analyses of both soil and groundwater indicate the highest
concentrations of contaminants "vere detected at monitoring well MvV-4
located on the east side of the NEX service station. Correlation of the
existing analytical data wi th results of the soil gas survey and the reported
history of environmental activitv at the site suooest that the source of soil-' } 00

and groundwater contamination was a release of gasoline from the UST
system located at the NEX service station.

The USTs system at the j\JEX service station is currently inactive, therefore
existing soil and grounchvater contal11ination is attributed to a former
release from the UST system. The existing data suggests that soil
contamination may be restricted to the NEX service station in the area
located immediately to the south/ southwest of the three 10,000 gallon
gasoline USTs and adjacent to subsurface piping connecting the USTs to
the pump island. The lateral and vertical extent of soil contamination
remains undefined Soil contamination represents a continued potential
source of groundwater contamination.

Groundwater contamination in excess of state MEGs and federal I\1CLs
has been detected at, and to the south of, the NEX service station.
Gasoline and fuel oil ,·vere identified in groundwater at levels in excess of
state MEGs extending to the "vest and south of the Family Service Center
(Building 27). The extent of groundwater contamination currentlv

'- \..' ./

remains undefined.

Based on the application of appropriate cleanup guidelines and
identification of potential receptors, soil and groundwater contamination
on site require remediation to remove petroleum hydrocarbon
contamination. The primary exposure pathway for current and
foreseeable human receptors is by inhalation of vapors 111igrating into
downgradient structures. Based on the application of Main DEP's
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Decision Tree, "strict" cleanup criteria which apply to contamination
detected at the NEX include soil remediation to 10 !llg/kg total fuel oil, or
5 mg/kg total gasoline, and groundwater remediation to 50 ug/l total
hydrocarbons, 50 ug/l MTBE, and/or 5 ug/l benzene.

Soil contamination at MW-4 exceeds DEP cleanup cri teria .. Detected
concentrations of fuel oil and gasoline were below cleanup criteria in soil
samples from other locations. Except for the upgradient monitoring well
(MW-l), groundwater contamination on site exceeds cleanup goals and
therefore requires remediation. The area and volume of soil and
groundv,rater contamination requiring remediation remains undefined.
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5.1

5.1.1

5.1.2

REMEDIAL MEASURES EVALUATION

REMEDIAL ALTERNATIVES FOR SOIL

ERM has reviewed potential soil treatment technologies and determined

that based on the nature of the contaminants detected at the site, the

follmving options should be evaluated for remediation. The initial

screening of technologies was focused on those options that would be

effective on the contaminants of concern at the si te (petroleum

hydrocarbons). Some of the other factors considered in reducing the list of

available technologies were cost considerations, availability, ease of

im.plementation, and ability to lim.it or eliminate future liability.

The costs shmvn in this section give a general scale of capital cost

investment for a given technology. The costs presented here do not focus

on specific site conditions other than types of contaminants since the

extent of soil and groundwater contanlination remains unknown. Site

specific costs should be determined after further investigation to

determine the aerial extent of soil and ground\,vater contamination .

In addition, it should be noted that prior to final design of a remedial

alternative, it may be necessary for vendors to perform some bench-scale

or pilot-scale studies to determine actual conditions for their specific

systems. These items can be defined in the final design phase after

agreement has been reached outlining a final treatment clpproach.

Excavatioll and Off-Site Disposal

Excavation and disposal has long been the most viable option for

remediation of soil contaminated with TPH and related constituents. This

technology includes the excavation of the contaminated soil, disposal in an

off-si te facility, and backfilling of the open hole with clean fill material.

However, \vith the rising cost of landfill space and the ongoing liability

retained by the generator of the contaminated soil, other options involving

soil treatment are becoming more \,videspread and commonplace.

Soil Vapor Extractiol1

Soil vapor extraction operates on the principal of increasing the relative

volatility of VOCs compared to normal conditions in a subsurface soil

region. By introducing a vacuum in a subsurface region of VOC

]
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contaminated soil, air flow is induced through the pore spaces of the
region towards the vacuum source. This will cause VOC contaminants to
volatilize from the pore spaces in the soil matrix and disperse into the
vacuun,-induced air stream. VOCs are thus continuously removed from
the soil.

Because subsurface soil conditions vary greatly from site to site, it is
necessary to measure specific characteristics of the region to which a
vacuum is applied in order to design a full scale system. A pilot scale
system is used to establish the feasibility of vapor extraction at a given site
by measuring characteristics such as:

1) The radius of influence of the vacuum at discrete distarlces from the
source: This will establish the radius of the vacuum influence which
in turn dictates the size of the lateral area addressed by a single \vell.
Given the areal extent of contamination, the totai number of wells
needed to achieve the remedial objecti ves can be determined.

2) The air flow rate: The soil vapor now rate will be Llsed to determine
the mass flow rate of contaminants and the size of the blower needed
for a full scale system.

3) The VOC concentrations: The concentrations of VOCs in the vapor
stream will be used to estimate the overall feasibility of removal, the
enlissions to the cltmosphere, and any permit or elir pollution control
requiremen ts.

BiorCll1ediatioll Treatmel1t

Bioremediation generally refers to the breakdown of organic compounds
(contaminants) by microorganisms. In situ, solid-phase, slurry-phase, soil
heaping and composting biological treatment techniques can be used to
remediate contaminated soils. The following types of bioremediation
could be considered viable options for treatment of the contaminated soils
at the NEX site.

III Situ Biorell"lcdiatiol"l

In situ bioremediation involves enhancing the microbial degradation of
contaminants in subsurface soil without excavation of the overlying soil.
The technology usually involves enhancing natural biodegradation
processes by adding nutrients, oxygen (if the process is aerobic), and in
some cases microorganisms to stimulate the biodegradation of
contaminants. If oxvgen is the rate limiting narameter hvdrocren neroxide

.,I l...1 .....J r I.J 0 r

is usually added to increase the amount of oxygen available for the
biodegradation of the contaminants.
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In situ bioremediation has prim.arily been used for the treatment of
saturated soils. However, in a few instances, the technology has been
used to treat unsaturated soils. The in situ bioremediation of unsaturated
soils has typically been lim.ited to fairly shallo\-v depths over ground\vater
which is already contam.inated. The treatment of unsaturated soils is
difficult to control, and relies on using percolation techniques to introduce
nutrient-adjusted water, and vacuum extraction techniques to enhance air
exchange in the soil matrix.

i
J Solid-Phase Bioremediation (Land Treatment)

J

J

In solid-phasebioreITl.ediation, excavated soil is placed in an above-grade
soil treatm.ent area. If required, nutrients and ITlicroorganism.s are added
to the soil, which is tilled at regular intervals to optim.ize aeration and
contact between the J1l.icrc'organisms and the contaminants. During the
operation of a solid-phase bioremediation system, pH, nutrient
concentrations and moisture content are maintained within ranges
conducive to microbial activity.

J Solid-phase bioremediation is a process that treats soils using
conventional soil management practices to enhance the microbial
degradation of contaminants. The process can be designed to contain and
treat soil leachate and volatile organic compounds.

5011 /-1 ellpins

Asphalt Batching

Site specific parameters such as permeability, available treatment area,
schedule and cost are used to determine which of these biological
treatment processes in most appropriate for a particular site.

Soil heap bioremediation involves piling contaJ11inated soil in heaps of
several meters in height. Aeration is usually provided by pulling a
vacuum through the heap. Simple irrigation techniques are generally
used to maintain moisture content, pH and nutrient concentrations within
ranges conducive to the biodegradation of contaminants. The system can
be designed to control the release of volatile organic compounds by
passing the exhaust from the vacuum through activated carbon .

:122-{JIDRAFT RF.\1EIJIAI.I"'T.STICATIO"
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Asphalt batching is a remedial technique that includes reuse of soils
contaminated with petroleum hydrocarbons in asphalt production
operations. Since the contaminants are similar in nature to the base
mixture of the asphalt, the soil materials blend into the asphalt and
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beC0I11e part of the final product. The main advantages of this type of
treatment are the relatively low cost and the fact that after treatm.ent,
future liability for the materials is ended. One major drawback to this
technology is that since there is becoming a large demand, asphalt
batchers are becoming very particular in accepting materials. Generally,
only soils that can be docum.ented as having a knovvn contaminant source
(not \vaste oils) are being coilsidered.

COST COMPARISON OF SOIL REMEDIATION ALTERNATIVES

The following table provides a range of costs for treatment of
contaminated soils by each of the technologies outlined above.

~ 5.2

J
1
-J

Trciltrnent Technology

EXGlviltion ilnd Off-Sitt~ DispOSill

Soil Vilpor Extr,lctiun

GiorL~l1lcdiil lion

Asph,llt Gillching

Cost Riln~

S150-S250 pcr ton

S511-5"150 pcr lon'

S50-SWO pcr ton'

S.30-S100 per Ion

1,
~

]

5.3

5.3.1

'TheSL~ technologiL's l1lil)' involve SOIllC additional ~)ilul-Sc.l1L~or tn.:'lUlbilitv tL~'ling ~)rior to

i III ~) k~ III Cn l.ll i()n .

REMEDIAL ALTERNA TIVES FOR GROUNDWATER

ER1'.1 has revie\·ved potential groundwater treatment technologies and
determined that based on the nature of the contaminants detected at the
NEX the follO\.ving options should be evaluated.

Air SpargiHg

Air sparging is an ill-situ method of removing the \lOC contamination in
the shallc)\v portion of the groundwater The strength of the vacuum
applied to a well in the unsaturated zone is insufficient to cause significant
volatilization of the \lOCs from the groundwater because the
contaminants belm·v the water table are not directly exposed to the
vacuum. However, by injecting air directly into the ground\·vater, the
\lOCs can be stripped from the water into the air which rises into the soil
above. This is a com.mon mass transfer technique and \·vhen combined
with vacuum extraction, the stripped \lOCs are extracted from the

J
IWAFT 1'1C\11:Ill,\I.I.,'·lsnC,\TI(),
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5.3.2

saturated and unsaturated soils and ultim.ately removed fron'l the
subsurface.

Pump {/Ild Trea t Systems

Ground"water pump and treat systenls for the types of contaminants
present include treatment by air stripping, carbon adsorption, chemical
oxidation, or bioremediation. Each of these technologies are discussed

below.

Air Strippins

Air stripping is a common treatment technology for volatile organic
compounds. The process involves introducing the groundwater into the
top of a trec:tmen t column. Air is then passed up through the column,
countercurrent to the water Omv to facilitate transfer of the volatile
compounds from the liquid phase into the air. Recent concerns \vith off
gas emissions control has increased the overall cost of this type of system,
howeverit remains a very cost-effective and frequently used remediation
option.

Car[Jon Adsorption

Carbon adsorption involves contacting the contaminated groundwater
with granular carbon, usually by flow through a series of packed bed
reactors. Contaminants are removed from the water through adsorption
on to the carbon granules. Carbon is suitable for treating a wide range of
contaminants but is very sensitive to floating product, oil and grease, and
suspended solids which tend to accumula te on the carbon surface and
hinder adsorption of organics.

Chonica/ Oxidation

The chemical oxidation process consists of adding an oxidiZing agent,
such as hydrogen peroxide, to a \-vaste stream to convert organics to more
highly oxidized intermediates or ultimately to carbon dioxide and water.
However, partially oxidized intermediates can sometimes be more or less
treatable and toxic than the parent compounds, depending on the reaction
pathways followed. Therefore, this technology must be carefully
evaluated and pilot-scale testing completed on the \,vater source.

I....,
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5.4

Bioremediatiol1

In pum.p and treat bioremediation, contan,inated groundwater is pumped
tb the surface for biological treatment and treated in above ground
biological reactors. Generally, this type of treatment process relies on
conventional techniques developed for aerobic treatment such as activated
sludge, sequencing batch, fluidized bed, and fixed film bioreactors.
Hovvever, anaerobic treatment processes can also be used.

COST COMPARISON FOR GROUNDWATER RElvlEDIATION
ALTERNATIVES

Costs for treating contaminated grounlhvater vary according to the
concentrations of contaminants in the water, the rate at which the water
can be pumped fronl the ground, the type of technology used for
treatment and the cleanup goals to meet. The follovving cost comparisons
are made for treating groundwater at the NEX.

TreJtment Technologv

Air SpJrging

CJrbon Ad ~llrpt ion

ChemicalOxidi1lion

Gioremed ii1 tion

S1:iO,OOO-S200 ,000

S1OO,I)(Hl-SI50,OOO

SI 00,1 HHI-51 :;ll,01111

SI :;0,lllHl-5250,Oll()

S75,lllJO-512:i,Ol)\l

J

'These cOSh Me cJpital expl~nditurl~~b<1~l~d on thl' prclimirury inforrn<1tion iW<libbk for

determining potentiJI treatment conditions. SOIne addition,11 treatability or pilot-scale testing

wou ld be necessa ry before a fi nJ I cost ca n be C<1lcu lated, Co~h a rl' based on instzl! lation of two

recovery wells and as~uml~ that off-gas treMInent would IX' required for Jir ~parging and ilir

stripping.

Operation and maintenance (O&M) costs have not been calculated for the
system.s since actual treatment conditions can not be accurately predicted
at this time, HO\,vever, for a typical operation, air sparging and air
stripping ,,,,ould have the lowest O&M costs followed by biorenlediation,
and finall y carbon adsorption and chemical oxida tion.

J
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SUMMARY OF REMEDIAL ALTERNA TIVES EVALUATION

Selection of the most cost-effective renledial alternative must be based on
specific data defining the areas and volume of soil and ground\vater
contamination requiring remediation, The extent of contamination in both
soil and groundwater which exceed cleanup criteria is currently
undefined, Therefore, identification of the most cost-effecti ve remedial
alternative cannot be made at this time,

If the extent of soil contamination exceeding OEP cleanup criteria is
limited to a relatively small volume, a source control measure such as
excavation and treatment at a soil batching facility may be an effective and
permanent remedy for soil. Alternatively, if soil contamination is
extensive, then a combined technology such as Soil Vapor Extraction/ Air
Sparging (SEV / AS) may be the most effective alternative for remediation
of both soil and groundwater.

Based on available information, current cleanup criteria for groundwater
are based on OEP's "Stringent Cleanup Goals" which assume the future
use of on-site groundwater as drinking water. However, based on current
land use, the potential for on-site groundwater to be used as'a drinking
I,vater source is low. Assuming that the extent of ground\vater
con tamination is limited to the im,l1,ediate area of the NAS, the potential
for groundwater contamination to influence currently identified receptors
is also low. Therefore, less stringent cleanup criteria than OEP's
"Stringent Cleanup Coals" may be applicable for remediation of
contaminated groundwater at this site. This decision must be made by the
OEP, based on OEFs review of available information concerning the site

Cleanup criteria to be applied in the remediation of soil and groundwater
should be developed in coordination with the OEF. Development of
remediation criteria should be based on a more comprehensive
understanding of the extent of soil and groundwater contamination and
cleanup cri teria approved by the DEF.

I
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6.1

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Based upon the results of the investigation performed, ERJ.\t1 m.akes the
following conclusions regarding conditions at the site.

l
~I

l
In

I
",I

•

•

The presence a t the si te of gasoline and fuel oil con tamina ted soi1
and groundwater has been confinTled by this investigation. The.
highest concentrations of soil and groundwater contamination were
detected in the vicinity of MW-4, located inllTlediately
downgradient of the UST system. The USTs and feed lines
leading to the pump island represent the probable source of
gasoline release.

The investigation results indicate that soil contamination is
apparently restricted to the NEX service station property.
However, this conclusion is based on limited soil information. Soil
contamination represents a potential continued source of release to
groundwater.

•

I'
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•
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The direction of groundwater flow in the study area has been
established by this investigation. Based on groundwater depth
information collected and elev3tions established by survey, the
direction of groundwater flow in the study area is towards the
south (towards the \,vest end of the Family Service Center). The
depth to groundwater ranges from approxinlately 3.5 to 7.5 feet
across the study area.

The investigation results indicate that groundwater contamination
has apparently migrated from the NEX service station
downgradient to the \vest and south of the Family Service Center.
Concentrations of contaminants in groundwater at the service
station are significantly greater than concentrations dcn,vngradient,
however concentrations in all monitoring wells except J'vl\!V-l
(upgradient of the UST system) exceed state MEGs for fuel oil
and / or gasoline. The extent of soil and groundwater
contamination at the site remains undefined.

Low levels of gasoline and fuel oil were detected in the source
water llsed for drilling. The most probable source of this
contamination is the \vater truck tank used to transfer \,vater from
the source (fire hydrant) to the point of use. Detected

....
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concentrations are belQ\'v applicable state guidelines and do not
affect the overall conclusions.

Based on application of Maine DEP's Decision Tree, soil and
groundwater contam.ination in the vicinity of the NEX requires
remediation. The Decision Tree contains cleanup guidelines
suggesting relnediation of contanlinated soil to 10mg/kg total fuel
oil or 5 mg/kg total gasoline and groundwater remediation to 50
ug/l total hydrocarbons, 50 ug/l MTBE, or 5 ug/l benzene. The
Maine OEP needs to be consulted to establish cleanup criteria.

Identification of the most cost-effective alternative for remediation
of soil and groundwater cannot be made at this time, as this
selection requires establishment of cleanup criteria and definition of
the extent of soil and groundwater contamination.

6.2 RECOMMENDATIONS

l3ased upon the investigation performed and the conclusions detailed
above, ERM. makes the following recommendations:

11

,
:u

l,-u

1
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•

•

•

Establish site and media-specific cleanup cri teria in coordination
with the Maine OEP.

Following establishment of site and media-specific cleanup criteria,
perform additional sampling ami an?lysis of soil and groundwater
to deternline the extent of contamination c:md the areas and
volumes of contaminated soil and groundwater requiring
remediation. A comprehensive, yet cost-effective sampling
program should be initiated involving a combination of rapid
sampling and field screening assessment techniques. ERM
recommends the following components to this sampling program:

Rapid collection of soil and ground,vater samples over a
sampling grid established near MVV-4 using ERM's Fast Well
System.

Screening soil and groundvvater samples in EJUv1's mobile
!J.boratorv for gasoline and benzene usino- a nortable erasJ u 010

chromatograph.

Laboratory analysis of a limited number of soil and
groundwater samples to confirm the results of field
screening.

At the time the draft report ,vas reviewed by the Navy, ERM was
informed that there is an underdrain system on the north side of

]
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Building 27 (the Fanlily Services Center). The underdrain sJ'stenl is

part of the building foundation and discharges to the storm water

system on the east and "vest sides of the building. Subsequent site

investigation activities should include evaluation of this underdrain

system and its impact on groundwater flow and contaminant

migration and potential receptors.

The site-specific remedial alternatives presented in this report

should be evaluated based on the site and media-specific cleanup

criteria establishedin coordination with the Maine DEP and the

volume of contaminated soil and groundwater determined to

require remediation. The selected remedial alternative(s) should be

presented to the Maine DEP for approval. Implementation of the

remedial action should be performed i11 accordance with all

applicab;e state and federal guidelines.
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TABLE 1
Ground Water Elevations

Brunwick Naval Ai r Station
Brunswick, Maine

ERM-1
ERM-2
ERM-3
ERM-4
ERM-5

PVC
PVC
PVC
PVC
PVC

67.21
65.32
64.34
66.46
60.48

7.34
6.12
6.71
7.15
3.15

59.87
59.20
57.63
59.31
57.33

7.57
6.54
6.84
7.38
3.38

59.64
58.78 .
57.50
59.08
57.10

Notes:
MPE = Measuring Point Elevation
DTW = Depth to Water
GWE = Ground-Water Elevation
All elevations determined relative to NGVD (sea level) as measured relative to a reference

benchmark located at Building 7 on Orion Street.
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TABLE 2
Soil Gas Survey Results

Brunswick Naval Air Station
Brunswick, Maine

~~_fJBII
SG-1 3.1 1.9 SG-23 401 89.3
SG-2 3 1.3 SG-24 3.6 3.4
SG-3 6.1 4.4 SG-25 1.3 1.2

SG-3A 0.6 0.5 SG-26 2.9 2.8
SG-4 9.2 9.2 SG-27 0.7 0.4
SG-5 1.6 1.4 SG-28 1.4 1.3
SG-6 0.1 0 SG-29 2.1 1.3
SG-7 670 245 SG-30 3.6 3.3

SG-7A 987 105 SG-31 1.9 0.6
SG-8 5 3.2 SG-31A 1.2 0.8

SG-8A 7.1 2 SG-32 1.1 1.1
SG-9 6.6 3.5 SG-32A 2.8 2.6

SG-10 4.7 2.9 SG-33 3 2.9
SG-11 1027 1003 SG-34 0.4 0.2
SG-12 873 810 SG-34A 2.6 2.1
SG-13 5.7 5.5 SG-35 1.7 0.4
SG-14 0.7 0.6 SG-36 0 0
SG-15 4.4 2.4 SG-37 0.6 0.3
SG-16 1079 905 SG-38 0.3 0.2

SG-16A 1.5 1.3 SG-39 0.5 0.4
SG-17 1211 1098 SG~40 0.4 0.1
SG-18 0.8 0.6 SG-41 1 0.8

SG-18A 4.98 1.2 SG-42 0.2 0
SG-19 1.3 0.3 SG-43 2.9 2.5

SG-19A 10.8 0.8 SG-44 0.9 0.8
SG-20 2.3 2.3 SG-45 0.9 0.8
SG-21 2 1.9 SG-46 0.7 0.6
SG-22 2.6 2.5

PIO readings in parts per million (PPM) of total volatile organic compounds (VOCs).
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TABLE 3
Summary of Sample Data Reviewed

Brunswick Naval Air Station
Brunswick, Maine

Sample Collection Laboratory Analyses
Location ~. ID Number Matrix Performed

MW-l (9-10.5') 5/16/92 92137001 Soil 1

MW-2 (7-8.5') 5/16/92 92137002 Soil 1

MW-3 (7-9') 5/16/92 92137003 Soil 1

MW-4 (7-8.5') 5/16/92 92137004 Suil 1

MW-5 (4-6') 5/16/92 92137005 Soil I

Source Water 5/16/92 92137006 Water 1

Equipment Blank 5/16/92 92137007 Water 2

Trip Blank 5/16/92 92137008 Water 3

MW-l 5/21/92 92142026 Water 1

MW-2 5/21/92 92142027 Water I

MW-2D 5/21/92 92142032 Water 2

MW-3 5/21/92 92142028 Water 1

MW-4 5/21/92 92142029 Water I

MW-4D 5/21/92 92142031 Water 4

MW-5 5/21/92 92142030 Water 1

Trip Blank 5/21/92 92142033 Water 3

Analysis Performed:

1 - BTEX Analysis (Benzene, Toluene, Ethylbenzene, Xylenes), Lead, Total
Petrolem Hydrocarbons (TPH), Methyltertbutyl Ether, Gasoline in
Soil, Fuel oil in soil.

2 - Lead.

3 - BTEX Analysis, Methyltertbutyl Ether.

4 - BTEX Analysis, TPH, Methyltertbutyl Ether, Gasoline, Fuel oil.
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TABLE 4
Soil Analytcal Results

Brunswick Naval Air Station
Brunswick, Maine

BTEX Analysis (Ilg/kg or Ilg/L)

Toluene 1.3 U 1.2 U 1.2 U 640,000 1.2 U 1 U 1 U 1 U

Benzene 1.3 U 1.2 U 1.2 U 5,300 1.2 U 1 U 1 U 1 U

Ethylbenzene 1.3 U 1.2 U 1.2 U 340,000 1.2 U 1 U 1 U 1 U

Xylenes (total) 2.6 U 2,6 U 2.4 U 1,600,000 2.4 U 2 U 2 U 2 U

Lead (total) (mg/kg or mglL) 10 U 13 10 U 10 U 20 0.005 U NA NA

Total Petroleum Hydrocarbons (mg/kg) 10 U 10 U 30 1,000 13 1 U 1 U NA

Methyltertbutyl Ether (Ilg/kg or Ilg/L) 2.6 U 2.4 U 3.6 7,300 2.4 U 2 U 2 U 2 U

Gasoline in soil (mglkg or mg/L) 6 U 6 U 6 U 31,000 6 U 0.021 NA NA

Fuel Oil in soil (mglkg or mg/L) 10 U 10 U 10 U 4,600 10 U 0.012 NA NA

Quallllers:
NA - Not Analyzed.
U • This result was analyzed but not detected. The numerical value reported represents the detection limit of the analyte.
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TABLE 5
Ground Water Analytical Results

Brunswick Naval Air Station
Brunswick, Maine

BlEX Anlllysis (~g!L)
NA

Toluene 1.0 U 1.1 18 I 11,000 I 12000 1.0 U 1.0

Benzene 1.0 U 1.0 U I 14 I 1:000 U 1 000 1.0 U 1.0

Ethylbenzene 1.0 U 1.0 U 4.8 I 4000 I 3900 1.0 U 1.0

Xylenes (total) 2.0 U 4.2 23 22,000 22.000 2.0 U 2.0

Dissolved Lead (mgi\.) 0.005 U 0.005 U 0.005 U 0:005 U 0.005 U NA 0.005 U NA

Total Petroleum Hydrocarbons (mg/L) 1.0 U 1.0 U NA 1.0 U 14 22 1.0 U NA

Methyltertbutyl Ether (~g/L) 2.0 U 2.0 U NA 2.5 2,000 U 2,000 U 5.9 2.0

Gasoline in Water (mgIL) 0.020 U 0.035 NA 0.02 ul 230 I I 210 I I 0.056 I NA

Fuel 011 In Water (mgi\.) 0.010 I 0.460 I NA I 0.061 I I 100 I I 84 I I 0.300 I NA

Qulllfl.rs:
NA • Not Analyzed.
U • this result was analyzed but not detected. The numerical value reported represents the detection limit of the analyte.

Results exceeding Maine MEGs or Federal MCLs are enclosed by a box.

u
.U
U
U

u



J

-J

J

]

]

TABLE 6
Ground Water Field Parameters

Brunswick Naval Air Station
Brunswick, Maine

]

MW-1
MW-2
MW-3
MW-4
MW-5

5.77
6.37
6.38
6.29
6.68

232
251
320
369
263

J

]

J

J

1

J

]

J

Conductivity value corrected for
temperature
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Source: USGS Topographic Map,
Brunswick, ME, 1980
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SCALE IN FEET
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Appendix A

Soil Boring Logs and Wen Installation Programs
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Dri 1 1 i ng Log Page 1 of

Well Number: t1IJ-l ERM - New England. Inc. Map

Project: Brunowlelc: NAS ProJect No. : 98-65 nClient: Loo bu: CO
Servtce I IDrlilino Co. : Ava Ianch.. Driller: St8VQ &. K..n StatIon

Date Started: 5/14/92 Date Finished: 5/14/92 MW-1
HSA

.......... N 0Location: ·Brunswlck NAS. ME Drilling Method:

Screen - Diameter: 4' Length: 16' Slot Size: 6.611" Notes

CaSing - Diameter: 4' Length: 5' Tvpe: PVC watar tabl ..

Boring Depth: 16' Well Depth: IS' Boring 010. : 10'
at appro><.
8.5 Ft

Surface Elev.: Measuring POint Elevation:
Measuring Point: grad..

Graphic So.mpla Blowcounts PID ()gscrlptlon/Soll ClassiFication·
Dopth Log Wall tLmoor por 6 Inc""'" lUle.

Initial (Color. Tcoxtu...... Structurao)
15 min.

1 ::: ;; Ton. Fino oand. d~

"
(Soil doserlptlon BOd on euttlnga

,/ off augar flights)

2

3

4
0 0 5-1 51-12 0.0/ Tan. mad. fine BOnd. trae.. alit,~ 4-5.5 18' 2.118-20 dru: untform grain DIZQ. no grav.. l.

5 , c- ' ppm

o c- 0

6
C-

o c- 0

f-
o c- 0

,f- .
7 .-.- Soma aa abova0-0.-.
8 'r- 0

of-., c-,
f-

9 c-
"f- '

f- 5-2 3-4 6.6/
Tan, m<ld. fino uniform sand., t=, 9-1e. 16' e.7 trae<>

10 5 alit, no 8rava!; molat. BTEX. MTBE,ppm- Pb, TPH, aaolln<>. ·and Fual all lab
,'-0

11
or-'
.f- .
C-

0:- ,

'-' -
12 -.-. Sarna as aOOVQ

'-0

13 -
"='--

14 '-'
-

0-' 5-3
1-1

0.0/ Tan. mad. flng untform sand. traca
'~-'. 14-16' IS' e.0 Bllt. no graval, fine scala lamination:

15 I--~ 3-7 ppm ",at

16

17 WELL CONSTRUCTION:

[)gpth to Bottom IS'
18 Screen 15-5'

Sand 15-4'
Bentonite 4-2'

19 Grout 2' -orade-

20

21

22



i
.J

J

J

ffiv1 - New England, inc.
205 Portland Street

Boston, MA 02114

(617) 742-8228

Well Number MW-1
Project Brunswick NAS

Project number 98-65

Date Installed 5/14/92

J

4'
type of seal: bentonite pellets

type of riser: PVC

slotted length: 10'

slot size: 0.010"

type of backfill: cementlbentonite grout

riser 10 4"

outer borehole diameter: approx. 10"
( 6 112" I.D. HSA)

type of screen: 4" PVC

___________.L...::~~.LI

---GL

2' - 1------------

5' - --------

15' -

15' -

o

depth

]

J
]

J

J

]

]

]

]

J

,..
,..
J
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J

j

j

j
,
J

•

\·
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j

Dri 1 1 ing Log Page 1 of

Well Number: 1"Iw'-2 ERM - New England. lnc. Mop

Project: Bruna\llclc: NAS Project No. : 98-65 ~.
Client: Lao bu: ill

Drilling Co. : Ava Iancha Driller: Stove & K..n 0 M«-2

Dote Started: 5/15/92 Dote Finished: 5/15/92

Location: Bruna\llclc: NAS, ME Drilling Method: HSA Burbank Stroot

Screen - Diameter: 4" Length: II" Slot· Size: 6.010" Notes

CaSing - Diameter: 4" Length: 4' Tllpe: PVC Interface betwesn

Boring Depth: 14' Well Depth: 14' BorlngDla. : 10" Bard ard "II~ clay
at appraK. 7. ft

SurfaCQ Elev.: Measuring POint Elevation:
Measuring POint.: gra.d..

f;raphlc Sampl .. Blowcounte PID Dascrlptlon/Soll ClaaslflCQtlon
p..ptl' Log W.. II ~."nbar pgr 6 Ire....... R<oc.

Initial (Color. T~turg, 5tructur.... l
15 min.

..... ,/

1

2 BrQ\In. lOOllV SOil:
Bllt oro flna Band
tQxtUT"Q. (Soil dQSCrlptlon

3 ba99d on cutting.. oFF aug..rs)

·· .
4

• 1-'
, '"- ,
~

5 · '"- .-· -.
6 · -..-.-

'.-,.- .
7 .-,

-
5-1 7-14 0.1/ Top 6" oNlngQ/brD\ln Flni:>-mgd. Band.~ -~ no

- 7-6.5 17 16" 2.6 ~rav.. l: bottom 12' bro\ln/'fET'9\I .. llty
8 .=. ppm Irm clay: damp-mol ..t. B X. MTBE. Pb.

TPH. Go..ollne. and Fual all lab ..ampl ....-
-

9 ' -,-
,'-.'

10
.-..-. Silty. ersy clay-.-.
'-'

11 -·-,.=. .
12 '- ,

"-'
- S-2 1-1 0.0/-

13 ,_. 12-14 1-1 24" 6.0 Soft. Biity marine cluu: damp-\let- ppm erQU.
,-.

14 '.-'

15

16

17 WELL CCtolSTRUCT I CJ":

Depth to Bottom 14 '
18 - Screen 14-4'

Sand 14-3'
Santonite 3-1 '

19 - Grout 1 '-eNlde

20

21

ZZ -



EHv1 - New England, inc.
205 Portland Street

Boston, MA 02114

(617)'742-8228

Well Number MW-2
Project Brunswick NAS

Project number 98-65

Date Installed 5/15/92

.J

-J

.J

.J

depth

a ---GL

outer borehole diameter: approx. 10"
( 6 1/2" LD_ HSA)

type of backfill: cementlbentonite grout

J
]

1..
J
]

]

J
I

P.!'

I
~

J

l' - 1-----------

3' - ----

4'

14' -

14' - f-----------

type of riser: PVC

riser 10 4"

type of seal: bentonite pellets

type of screen: 4" PVC

slotted length: 10'

slot size: 0.010"
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J
J

J
.J

.J

J
,J
OJ

J

J

J

I
11

I•

J

Drl 1 11 ng Log Page 1 of

We II Number: MIoI-3 ERM - New EnglQnd. lnC. Map Burbank St.

ProJect: Bruna"lclc NAS Project No. : 98-65 mI~~rClient: Lao bu: co

Drlill no Co. : Avalanche
Driller: Steve & Ken art:Date Started: 5/15/92 Date Finished: 5/15/92

Steep

Location: Brun,..... Ick NAS. ME Drlill no Method: HSA Slope

Screen - Dlamater: 4· Length: 11" Slot Size: e1.e1H'" Notes

Casing - Diameter: 4· Length: 5' Ty-pe: PVC

Boring Depth: IS' Well Depth: IS' Borlno 010. : Ie" runn I ng/heo.v I nc
sando

Surface Elev.: _ Meaeurlng POint Elevation:

Measuring POint: grade

~raphlc Sample B10W'counte PID o..scrlpt lon/So I I CI0B8lflcatlon
Depd LOg Well "l.unoor per 6 Inches RQc.

Inltlall (Color, Tgxture. StructurQB)
15 min .

~
./

1 ::::
2

i'-
Bra"n. organiC rich oil tv loam
(soil description basad on cuttings
off auger fllghtg)

3

4
·,

5 • r--- •
· f-- . Doric broW'n. 01 ltv organiC rich loam:

6
f-- moist (baBBd on cuttlnoS)

• f--',
f--

• r--- •
• r--- •

7 .f-- 0

r---
Tan/grav FI nEn....d. aand, trace al It; daml'• r--- • 3-4 0.01or---.

S-1 7-12 13.4 to wot. BTEX. MTBE. Pb, TPH. Gasoline.
8 '-' IS" Fuel 011 lab eamplsa collacted.

· r-.
ppm

, f--'-
9 -.' f--'

f-- 3-S 0.01 Top S" tan/greu. FI na-med. aard; bottom 13"

10 ' t=, S-2 7-11 19" e.8 brIght orange (Fe-oxlde/hudroxlde rich) fine
I-- ppm sand; ""e (peeS I b I" contam Inont st I mu 1at<ld

.'r-.' biological actlvltv---l.9.-1ron bacteria)

11
• r--- •of-- 0

f-
• f- •

12
01-- 0 -
f- Grail, soft. slltu marine clau

• f- , at approx. 13 fggt (baaad on
• f- • cuttings off augers)

13 . ~,
· f- .
f-

14
f-

• f- •
I--

• f- .

15
'f- ,

I-'!= .

16

17 WELL CO'JSTRUCTI ()I,I :

Da.,th to Bottom IS'
18 Scrag" 15-5'

Son:! 15-4 •
BGntonlta 4-2'

19 Grout 2' -grade

20

21

22



j

j

j

j

ffiIII - New England, inc.
205 Portland Street

Boston, MA 02114

(617) 742-8228

Well Number MW-3
Project Brunswick NAS

Project number 98-65

Date Installed 5/15/92

l
1•

J

J

I
1/

I
I

I•

I
•
1
I

depth
fill

0 G.L

outer borehole diameter: approx.10·
( 6 1/2" 1.0. HSA)

type of backfill: cementlbentonite grout

2' -

............

type of riser: PVC

riser 10 4"

4'
type of seal: bentonite pellets

5' ----- ..

type of screen: 4" PVC

slotted length: 10'

slot size: 0.010"

15' -

... ~ .. ~ .. '

16' - t-------------''--''-'-~........,



.....

of

0 tel ..phone
pol ..

£:::. SG-17

0 """'-4
Burbank St,

Laval C PPE
u ....d durlT'Q
drllllT'Q

Notes

MnP"WPage 1

Inc.

HSA

5/14/92

Top 13' ton. laminated. VQry Flng BOnd·
and Silt: bottom 5" blue/grey clauey
all t: \let

371 ppm open air rgadlng on PID above
barghol ..

1064 ppm PID above hole off cuttlnge .

Tan. 1lI9d. fIns sand (SOil descrlpt.lon
baaoo on cut.tlnga off augars)

Tan. 1lI9d. fins aand, trace al It, damp-llIOlat
\11th at.roT'Q gaBOllns odor. BTEX, MTSE. Pb.
TPH. Gaaollns and Fuel all lab BOmplos.

DescrlPt,lon/Soll Classlflcat.lon

(Color. Taxt.ura, Struct.ur.... l

147 ppm on PID at appraK. 6" depth
IllY1I9dlatelu 0010\1 poVQ....nt (open
air ....adlT'Q token above bo....hola/
cutt.lT'Qe)

Stava & Ken

919/
1571
ppm

45.1/
1133
ppm

1373
ppm
(B-1 'l
haad
BlXlCB

PID

Inltlall
15 min.

Date Finished:

Lao bu:

DrIller:

IS"

IS"

Roc .

ERM - New England.

Drilling Method:

Length: 16' Slot Size: 6.616"

Length: 5' Tupe: _--,P--,VC~ _
Well Depth: 15' Boring Dla.: 10"

Measuring POint Elevotlon:_~"'~'_' _

1-3
6

5-6
9

S-1
7-S.5

5/14/92

Sample BIO\ICOUnta

.....mbor per 6 I nchas

Ava lanc::ha

Bruns\llc1c NAS

Brunswick NAS. ME

l-
• 1- .• 1- •

,~,

.1- •

',~ "I---lr------t-----j---+=-------------------..j
~ := ~
l
I-

• 1-'
~ /----j--------t---t----/------------------------+

, 1-'
I-

;'~:'
. 1- '
l-

• I- •'I- .
l
I-

• I- •'1- .
'1- '

"1- •
l
I-

-I- •
I-

.1- .
,I- \
'1- I-::-::-+------+---jf---+----------------------I

• 1-. S-2
~ t:: ~ 14-15,'
f-'--

9

5

11

6

2

3

4

7

8

14

10

13

12

15

16

Project:

Date Started:

Client:

Dr I I I I no Co,:

Location:

Screen - Diameter: _4_'__

Cas I no - Diameter: _4~"__

Boring Depth: 15'

Sl·rFace Elev.: _

Maasur I ng Po I nt: grada

We 11 Number: t'W-4

Dr 1 1 lIng Log

1
:Il

J

l,.

J

I
I

""

1
'~D

J

1
'Ii

1
~

1
I

..",

1..,..

l,.

l•

1
.1lI

17 WELL CONSTRUCTION:
I

U

I..
18

19

20

Depth to Bottom
Screen
Sarci
Bentonlte
Grout

IS'
15-5'
15-4'
4-2'
2'-orade

21

J
22
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.J

.J

.-J

l

ffiv1- - New England, inc.
205 Portland Street

Boston, MA 02114

(617) 742-8228

depth

Well Number MW-4
Project Brunswick NAS

Project number 98-65

Date Installed 5/14/92

.]

a ---GL

outer borehole diameter: approx. 10"
( 61/2" 1.0. HSA)

type of backfill: cementlbentonite grout

']

1-
j

]

J
I..
J

lJII

I...

J

2' - 1----------

4'

5'

15' -

15' -

type of riser: PVC

riser 10 4"

type of seal: bentonite pellets

type of screen: 4" PVC

slotted length: 10'

slot size: 0.010"
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Dri 1 Ii ng Log Page 1 of

Well Number: 11<1-5 ERM - New Englund. inc. Map

ProJect: Bruno\llCK NAS ProJect No. : 98-65 ~r
Client: Lao bu: 0)

Drilling Co. : Avalanche Stave & Ken •• O'MW-5
Driller: ~

Date Started: 5/15/92 Date Finished: 5/15/92 sld9\lalle

Location: BrunB\llc\: NAS. ME Drilling Method:
HSA PaVQment/Parlclng

Screen - Diameter: 4' Length: 10' Slot Size: 0.010' Notes

CaSing - Diameter: 4' Length: 4' T~e: PVC

Barlno Depth: 14'
Well Depth: 14' Bar I no 010. : 10'

Surface Elev.: Measuring Point Elevat.lon:

Measuring POint: grad.. .""

f;iraphlC Sampl .. BIO\Icounta PID ()geerl ptlonlSoll CIQ881 f lcotlon
p..pU Log Wall t-Lmoor pgr 6 Inch..a Rooc.

Inltloll '(Color." T_tu...... Structu.ruQ I
15 min .

" V
1

2 Tan/gr9\l. mad. Fino BOnd. BOftIQ Bllt.
no grovel: damp-molat (Soil dQ8CrlPtlon
bosgd on cuttings off 0UQgral

3
··4
• I-- • 0.0/, f-- , 2-3 G....u. alltu. soft marina clou:

I-- 2-3 2.4'
3.3 damp'\lBt5 ·~. S-1 ppm

i-
, -,

6 · -.
.~ .

'. - .. -.
7 ,-, GrgLJ clau (baaed on cut I nge I-

'-'
'- '

8 -
'-'

--
9 ' -,-

,'-.' 1-1
0.0/._. 0.0 G....u. 80ft. marine clou: \let.

10 ,-, 5-2 ,-I 24' ppm-.-.
'-'

11 I--
f--: ~ ~
I--

12 .f-- Gr9\l cl all (baaed on cuttlnge) .
'. f-- •
I-

13
l-

• I- '
I-

,I- ,

14 ' I- ,
~!= . -

15

16

17 WELL CCNSTRUCT I00 ,

18
Depth to Bottom 14'
Screen 14-4'
Sand 14-3'
Bent.onl te 3-1 •

19 Grout l' -grode

20 -

21

22



rnv1 - New England. inc.
205 Portland Street

Boston, MA 02114

(617) 742-8228

depth

Well Number MW-5
Project Brunswick NAS

Project number 98-65

Date Installed 5/15/92

;
I
I

il

I
II

a ---GL

outer borehole diameter: approx. 10·
( 6 1/2" 1.0. HSA)

type of backfill: cementlbentonite grout

i

I,

I
8

I
I

l
t!I

l' - 1-----------'

3'

4' - 1------------

14' - 1---------------- .. . .
14' _I-- L...O...~........,

type of riser: PVC

riser 10 4"

type of seal: bentonite pellets

type of screen: 4" PVC

slotted length: 10'

slot size: 0.010"
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Appendix B

Analytical Quality Assurance Report
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ANALYTICAL QUALITY ASSURANCE REPORT

THE NAVY EXCHANGE SERVICE STATION
BRUNSWICK NAVAL AIR STATION

SOIL SAMPLES COLLECTED 16 MAY 1992
AND GROUND WATER SAMPLES

COLLECTED 21 MAY 1992

19 June 1992

-~.~" 11. Q?tiiJ ~ QiJ
Melina A. Williams

Quality Assurance Chemist

Prepared For:
Department of the Navy. Northern Division
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SECTION 1
INTRODUCTION

This analytical quality assurance report is based on the review of
analytical data for soil samples collected on 16 May 1992 and ground
water samples collected on 21 May 1992 from the Navy Exchange
Service Station of the Brunswick Naval Air Station in Brunswick.
Maine. The sample locations. collection dates. ERM and laboratory
sample identification numbers. and analyses performed are presented
in Table 1-1. A summary of the analytical methods and references
used to perform the analysis is provided in Attachment 1. Data
summary tables presenting the qualified and validated analytical
results are included in Attachment 2.

All data for these analyses have been reviewed for adherence to the
specified analytical protocols. All results have been validated or
qualified according to general gUidance provided in the "Laboratory
Data Validation Functional Guidelines for Evaluating Organic (and
Inorganic) Analyses" (USEPA 2/88 and 7/88).

J 1-1
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Table 1-1
Summary of Sample Data Reviewed

Navy Exchange Service Station
Brunswick Naval Air Station

Brunswick, Maine

Sample Collection Laboratory Analyses
Location Qam 10 Number Matrix Performed

MW-1 (9-10.5') 5/16/92 92137001 Soil 1

MW-2 (7-8.5') 5/16/92 92137002 Soil 1

MW-3 (7-9') 5/16/92 92137003 Soil 1

MW-4 (7-8.5') 5/16/92 92137004 Soil 1

MW-5 (4-6') 5/16/92 92137005 Soil 1

Source Water 5/16/92 92137006 Water 1

Equipment Blank 5/16/92 92137007 Water 2

Trip Blank 5/16/92 92137008 Water 3

MW-1 5/21/92 92142026 Water 1

MW-2 5/21/92 92142027 Water

MW-2D 5/21/92 92142032 Water 2

MW-3 5/21/92 92142028 Water

MW-4 5/21/92 92142029 Water

MW-4D 5/21/92 92142031 Water 4

MW-5 5/21/92 92142030 Water 1

Trip Blank 5/21/92 92142033 Water 3

Analysis Performed:

1 - BTEX Analysis (Benzene, Toluene, Ethylbenzene, Xylenes), Lead, Total
Petrolem Hydrocarbons (TPH), Methyltertbutyl Ether, Gasoline in Soil, Fuel oil
in soil.

2 - Lead.

3 - BTEX Analysis, Methyltertbutyl Ether.

4 - BTEX Analysis, TPH, Methyltertbutyl Ether, Gasoline, Fuel oil.
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SECTION 2
ORGANIC DATA

The organic analyses of five ground water samples. five so11 samples
and their associated travel blanks and equipment blanks were
performed by Coast to Coast Analytical Services of Westbrook. Maine.
Ground water and soil samples were analyzed for benzene. toluene.
ethylbenzene. xylenes, total petroleum hydrocarbons, methyltertbutyl
ether. gasoline, and fuel oil as summarized in Table 1-1.

The findings offered in this report are based on a review of the
following criteria: chain of custody documentation, holding times,
blank analyses. and surrogate compound recoveries

The organic analyses were performed acceptably. based on the criteria
evaluated. Therefore. the data can be accepted as quantitatively and
qualitatively valid as reported. Results for the samples are provided in
the attached sample data summary table.
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SECTION 3
INORGANIC DATA

The inorganic analyses of five ground water samples. five soil samples·
and their associated travel and equipment blanks were performed by
Coast to Coast Analytical Services of Westbrook. Maine. Ground water
and soil samples were analyzed for lead as specified in Table 1-1. All
sample were analyzed according to the US EPA methods presented in
Attachment l.

The findings offered in this report are based upon a review of the
following criteria: holding times and blank analyses.

The inorganic analyses were performed acceptably based on the
criteria evaluated. Therefore. the data can be accepted as
quantitatively and qualitatively valid as reported. Results for the
samples are provided in the attached sample data summary tables.

J 3-1
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SECTION 4
SUMMARY

The analyses of the soil and ground water samples were performed

acceptably. This analytical quality assurance report has identified the

aspects of the analytical data which have required qualifying

statements. A support documentation package further detailing these

findings has been prepared and is filed with the Navy Exchange

Service Station. Brunswick. Maine Facility.
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ATTACHMENT 1
. SUMMARY OF ANALYTICAL
METHODS AND REFERENCES
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METHOD SUMMARY AND REFERENCES
SOIL SAMPLES

Benzene, Toluene, Ethylbenzene, Xylenes, Methyltertbutyl Ether

Five grams of soil is mixed with 5 mls of dionized water are purged
with helium at 40° C and the volatiles are collected on a Tenax/Silica
gel trap. The trap is subsequently desorbed onto a gas chromatograph
and equipped with a photoionization detector (PID).

Reference: Test Methods for Evaluating Solid Waste. SW-846 Method
8020. Revision 1. December 1987.

Lead

One gram sample allquots were digested with nitric acid and hydrogen
peroxide. The resulting solutions were analyzed by inductibely
coupled plasma atomic emmission (ICP).

Reference: Test Methods for Evaluating Solid Waste. SW-846. Method
3510/6010. September 1986.

Total Petroleum Hydrocarbons

Samples are freon extracted for four hours in a soxhlet apparatus.
Petroleum hydrocarbons are then quantitatively measured by Infra Red
Spectrophotometry.

Reference: Test methods for Evaluating Solid Waste. SW-846. Method
9071.

Moisture

A well mixed sample is placed in a weighed beaker and dried to
constant weight in an oven at 103 to 105°C. The decrease in weight of
the sample is proportional to the moisture content.

Reference: Methods for Chemical Analysis of Water and Wastes. US
EPA 600/4-79-020. Method 160.3

Gasoline in Soil

Reference: Maine Department of Environmental Protection-LOP 4.2.3.

Fuel Oil in Soil

Reference: Maine Department of Environmental Protection-LOP 4.1.2.
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METHOD SUMMARY AND. REFERENCES
GROUND WATER SAMPLES

Benzene, Toluene, Ethylbenzene, Xylene, Methyltertbutyl Ether

A 5-milliliter sample aliquot was purged with helium at ambient

temperature for aqueous volatile organic analyses. Purgeable

compounds were transferred from the aqueous to the vapor phase. and

trapped onto a sorbent column. After purging. the column was heated

and backflushed to desorb the purgeable compounds onto a gas

chromatographic column. The gas chromatograph was temperature

programmed to separate the sample. components. which were then

detected with a ,photoionization detector (PID).

Reference: US EPA 40 CFR Part 136. Appendix A, Method 602.

Lead

One hundred-milliliter sample al1quots were digested with nitr1~. and

hydrogen peroxide for analysis by graphite furnace atomic absorption.

Reference: Test Methods for Evaluating Solid Waste. SW-846.

September 1986. Method 7421.

Total Petroleum Hydrocarbons

The sample is extracted with freon in a separatory funnel. Petroleum

hydrocarbons in the extract are quantitatively measured by Infrared

Spectrophotometry.

Reference: Method for Chemical Analysis of Water and Wastes US EPA

600/4-79-020. Method 418.1.

Gasoline in Water

Reference: Maine Department of Environmental Protection-WP 4.2.1.

Fuel Oil in Water

Reference: Maine Department of Environmental Protection-WP 4.1.1.
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Coast-To-Coast Analytical Services, Inc.
Northeastem Division
Westbrook, Maine

METHOD REFERENCES

WMethods for Organic Chemical Analysis of Municipal and Industrial WastewaterW,EPA-600/4-82-o57, July 1982, EMSL Cincinnati, Ohio 45268.

WTest Methods for Evaluating SolidWasteW, EPA-SW-846, November 1986, ThirdEdition, Office of Solid Waste and Emergency Response, Washington, DC, 20460.

WGuidelines Establishing Test Procedures for the Analysis of PollutantsUnder the Clean Water ActW, Federal Register Vol. 49, No. 209, October 26, 1984.

WMethods for the Determination of Organic Compounds in Finished Drinking Waterand Raw Source Water", Physical and Chemical Methods Branch, EnvironmentalMonitoririg and Support Laboratory, U.S. Environmental Protection Agency,Cincinnati, Ohio 45268.

Caucus Organic and Inorganic Protocols, USEPA National Contract Laboratory Program.

"Determination of Lead Concentration in Ambient Particulate Matter by Inductively Coupled PlasmaOptical Emission Spectrometry"(EPAIEMSLfRTP,N.C.)--Approved for Use by EPA,EMSL,RTP,N.C.,EQL-0380-045.

"Reference Method for the Determination of Particulate Matter as TSP in the Atmosphere", 40CFRPart 50 Appendix B.

"Reference Method for the Determination of Particulate Matter as PM-lOin the Atmosphere", 40CFRPart 50 Appendix J.

"Standard Methods for the Examination of Water and Wastewater", American PublicHealth Association, 16th Edition.

::::::·:·:~t:.::·I:%
. "Method of Soil Analysis; Chemical and Microbiological Properties", Part 2,American Society of Agronomy, C.A. Black, ed., 1965.

"Official Methods of Analysis of the Association of Official AnalyticalChemists", Methods Manual, 14th ed., 1985.

"Annual Book of ASTM Standards, Volume II (0-19 Water), American Society forTesting and Materials, 1988"
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Coast-To-Coast Analytical Services, Inc.
Northeastern Division
Westbrook, Maine

ANALYTICAL METHOD INFORMATION
PARAMETER: GASOLINE IN WATER
METHOD: MEDEP-LOP 4.2.1
MATRIX: AQUEOUS

F~mF!ji~!mI<j~10~~I!1
Gasoline in Water 0.020

pARAMETER: GASOLINE IN SOIL
METHOD: MEDEP-LOP 4.2.3
MATRIX: SOLID

1:::I:t:::::;::t:::;m:::::t]::g:Q~~:t;:::l:::t:::::::::t:::::::I:'::I::::::::::::::::::::::::::~.l@:(t$glfgj~j:::::t:::::::::::t:t:::::::im:::l
Gasoline in Soil 5

PARAMETER: FUEL OIL IN WATER
METHOD: MEDEP-LOP 4.1.1
MATRIX: AQUEOUS

1@_:_:::/::::::::tI;:It::::€f=l~~;::::::::::::::::::::::::::::::::::l:::::::;:::::::::::}:::::::::::~::~fi::ti.Plf.tD);::t:::::::::::;t:::::::::::::::tt::::::::::::::;l
Fuel Oil in Water 1

PARAMETER: FUEL OIL IN SOIL
METHOD: MEDEP-LOP 4.1.2
MATRIX: SOLID

PQL = Practical Quantitation Limit represents the normally obtlUnAble m=rement level

achieved by-the laboratory under practical and routine laboratory conditions for a variety of

sample matrices. Sample-specific reporting limits may vary from the standard PQL as a result

of sample matrix and compound concentration.

-.

·~I~~t
.' .~.

::-' ..

".:.".,-.:.-:



]

]

]

]

]

]

]

j

]

j
..
J

j

i..
;
I..

i.
4

i
I

ATTACHMENT 2
DATA SUMMARY TABLES
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DATE

Soli Analyllcal Aeaulta
The Navy Elchange Service Stallon 01 lhe Brunawlck Naval AI, Siallon

Aemedlal Inveallgallon
B,unawlck, "a Ina

(All concenlratlons are reponed In ~glkg on a dry weight basis unless otherwise Indicated.)

Semple locallon MW·I (9·10.5' MW·2 7·8.5' MW·3 (7·9') MW·4 (7·8.5') MW·5 (4·6') Source Water EQuipment Blank Tnp Blank
S.mple Date 5/16/92 5/16/92 5/16/92 5/16/92 5/16/92 5/16/92 5/16192 5/16/92
laboralory Number 92137001 92137002 92137003 92137004 92137005 92137006 92137007 92137008
"..I,)x Soil Soli 5011 Soli Soli water water water
Percenl Solid. 79 82 83 84 81 NA NA NA

(l'g/L) (l'g/L) (!Lg/L)
BTEX Analyala
Toluene 1.3 U 1.2 U 1.2 U 640000 1.2 U 1 U 1 U 1 U
Benzane 1.3 U 1.2 U 1.2 U 5300 1.2 U 1 U 1 U 1 U
Ethylbenzene 1.3 U 1.2 U 1.2 U 340000 1.2 U 1 U 1 U 1 U
Xylenes (total) 2.6 U 2.8 U 2.4 U 1800000 2.4 U 2 I 2 I 2 U

Lead (IOlal) (mglKg) 10 U 13 10 U 10 U 20 0.005 U NA NA

Total Pelroleum Hydrocarbons (mglKg) 10 U 10 U 30 1000 13 1 U 1 U NA

Mlethyhenbutyl Ether 2.6 U 2.4 U 3.6 7390 2.4 u 2 U 2 U 2 U

Quollna In 0011 (mglK9) 6 U 6 U 6 U 31000 6 U 0.021 NA NA

Fuel 011 In soli (mglk9) 35 U 35 U 35 U 4800 35 U 12 NA NA

Quallfle,.:
NA • NOl Analyzed.
U • Thlo result was analyzed bU1 not detected. The numencal value reponed represenls the deteclion limit 01 the analyte.

APPROVED FOR
RELEASE BY

QUALITY ASSURANCE

V!~
QNQCMANAER

r--. ....--- ..-.. ..-.. ..-..
Page 1



Ground Watlll' Analytical Resulta
The Navy Exchanll9 Service Slation 01 Ihe Brunawlck Naval Air Stallon

Remedial Inveallgallon
Brunawlck, "alne

(All concenlratlons are reponed In IlgiL unless otherwise Indlcaled.)

Samole Locallon MW·l MW·2 W/-2D W/·3 MW·4 W/·4D MW·5 Trip Blank
Samole Oale 5/21/92 5/21192 5/21/92 5/21/92 5/21192 5/21192 5121192 5121192
Laborato/Y Numbef 92142026 92142027 92142032 92142028 91242029 92142031 92142030· 92142033

BTEX "nalyala NA
Toluene 1.0 U 1.1 ~l:~~. 11000 12000 1.0 U 1.0 U
Benze". 1.0 U 1.0 U 14 1000 U 1000 1.0 U 1.0 U
Ethylbenzene 1.0 U 1.0 U 4.8 4000 3900 1.0 U 1.0 U
Xylen.. (total) 2.0 U 4.2 23 22000 22000 2.0 U 2.0 U

Dlsaotved Lead (mglL) 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U NA 0.005 U NA

Total Petroleum Hydrocarbons (mg/L) 1.0 U 1.0 U NA 1.0 U 14 22 1.0 U NA

Melhyitenbulyl Ethsr 2.0 U 2.0 U NA 2.5 2000 U 2000 U 5.9 2.0 U

GUQllne In Water (mglL) 0.020 U 0.035 NA 0.02 U 230 210 0.056 NA

Fuel 011 In Water (mgIL) 0.010 0.460 NA 0.061 '0 8.4 0.300 NA

Qualll..,.:
NA • Nol Analyzed.
U • This result was analyzed but not detected. The numer1cal value reported represents the detection limit of the anstyle.

APPROVED FOR
RELEASE BY

QUALITY ASSURANCE

j!41-~ (" -ff?2-

ONOC MANA R DATE

Page 1
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Appendix C

Permeability/Slug Test Data
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MW-4

] rising head
time (min) value (H-h) time (min) value (H-h)

] 0.00 0.01 1.67 -0.57
0.00 -0.04 1.75 -0.62
0.01 -1.54 1.83 -0.70

]
0.01 -1.72 1.92 -0.70
0.01 -0.01 2.00 .,0.69
0.02 -1.10 2.50 -0.68
0.02 -1.31 3.00 -0.67

J 0.02 -1.76 3.50 -0.66
0.03 -1.28 4.00 -0.64
0.03 -1.34 4.50 -0.64

] 0.03 -1.44 5.00 -0.63
0.05 -1.31 5.50 -0.63
0.07 -1.29 6.00 -0.62

] 0.08 -1.26 6.50 -0.61
0.10 -1.03 7.00 -0.59
0.12 -0.95 7.50 -0.62

]
0.13 -1.18 8.00 -0.60
0.15 -0.92 8.50 -0.59
0.17 -0.95 9.00 -0.60
0.18 -1.10 9.50 -0.59

l 0.20 -0.99 10.00 -0.57- 0.22 -1.02 12.00 -0.56
0.23 -1.01 14.00 -0.56

1 0.25 -1.14 16.00 -0.54
0.27 -1.00 18.00 -0.54•
0.28 -1.01 20.00 -0.52

]
0.30 -0.87 22.00 -0.51
0.32 -0.65 24.00 -0.51
0.33 -1.01 26.00 -0.51
0.42 -0.99 28.00 -0.49

] 0.50 -0.90 30.00 -0.48
0.58 -0.83 32.00 -0.48
0.67 -0.78 34.00 -0.47

J 0.75 -0.79 36.00 -0.47
0.83 -0.77 38.00 -0.47
0.92 -0.74 40.00 -0.45

1 1.00 -0.71 42.00 -0.39
1.08 -0.71 44.00 -0.40•
1.17 -0.73 46.00 -0.38

1
1.25 -0.70 48.00 -0.35
1.33 -0.61 50.00 -0.44

II
1.42 -0.66 52.00 -0.43
1.50 -0.71 54.00 -0.40

1 1.58 -0.54 56.00 -0.26
-I..

I
C!I

1
IS



]

]
MW-5

] rising head
time (min) value (H-h) time (min) value (H-h)

] 0.00 -1 .11 1.83 -0.49
0.00 -1.06 1.92 -0.52
0.01 -1.09 2.00 -0.51

]
0.01 -0.35 2.50 -0.49
0.01 -1.23 3.00 -0.47
0.02 -0.20 3.GO -0.47
0.02 ·-1.19 4.00 -0.44

J
0.02 -1.32 4.50 -0.46
0.03 -1.41 5.00 -0.44
0.03 -1.30 5.50 -0.44
0.03 -1.38 6.00 -0.44
0.05 -1.29 6.50 -0.45
.0.07 -1.25 7.00 -0.44
0.08 -1.23 7.50 -0.42
0.10 -1. 19 8.00 -0.42
0.12 -1 .14 8.50 -0.42
0.13 -1.12 9.00 -0.42
0.15 -1.09 9.50 -0.41
0.17 -1.06 10.00 -0.41
0.18 -1.04 12.00 -0.42
0.20 -1 .01 14.00 -0.38
0.22 -0.98 16.00 -0.39
0.23 -0.96 18.00 -0.39
0.25 -0.94 20.00 -0.39
0.27 -0.92 22.00 -0.36
0.28 -0.90 24.00 -0.37
0.30 -0.88 26.00 -0.36
0.32 -0.86 28.00 -0.35
0.33 -0.84 30.00 -0.36
0.42 -0.77 32.00 -0.35
0.50 -0.71 34.00 -0.35
0.58 -0.67 36.00 -0.34
0.67 -0.64 38.00 -0.33
0.75 -0.60 40.00 -0.34
0.83 -0.59 42.00 -0.35
0.92 -0.59 44.00 -0.33
1.00 -0.57 46.00 -0.33
1.08 -0.56 48.00 -0.31
1.17 -0.57 50.00 -0.33
1.25 -0.54
1.33 -0.55
1.42 -0.52
1.50 -0.52
1.58 -0.52
1.67 -0.52
1.75 -0.51
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Appendix D

Soil Gas Survey Field Data Sheets
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mAST- TQ-COAST ANAlYTICAl 5VCS
NORTI£AST£.RH REGIOO

340 cootITY ROAD ·00. 5
P. O. BOX 720

WESTBROOK, HE 04092
(207) 874-2400IFAX(207) 77S-4029

ERH - NEW ENGlAND, INC.
9S INDIA STREET·
PrnTLAND, liE 04101

REPOOT OF ANAl...YSIS ·6/08192
kUE:REt«:E NUHBER 12869

PAGE 1

a..IOO SAlfl.£ In
CCAS SAMPlE ID

DATE RECEIVED

FUEL OIL IN WATER

JEL OIL IN WATER

KW1
92142020
Sn1/92

10

tlW2
92142021
Sn1/92

HW3
92142022
5/21/92

61

HW4
92142023
5n1/92 UNITS

OO/L



. Client: ERM-New England

.

LEVEL 1+ REPORT

Level 1+ documentation consists of the following components for specific types of analyses:

--..I ..--.. II......-J

08-Jun·

~

Section
INORGANIC ANALYSES FOR METALS

o
o

INORGANIC ANALYSES FOR NON-METALS

o
o

ORGANIC ANALYSES BY GC

o

CHAIN OF. CUSTODY

o
o
o

Type of Documentation

METHODS AND CHRONOLOGY OF ANALYSIS
METHOD BLANK RESULTS

METHODS AND CHRONOLOGY OF ANALYSIS
METHOD BLANK RESULTS

METHODS, CHRONOLOGY OF ANALYSIS AND METHOD BLANK RESULTS

ANALYSIS REQUEST FORMS
CHAIN OF CUSTODY RECORDS
CORRESPONDENCE

~
<;?
<:;;)
c:::o
C)
~



Client:. ERM-New England·

Methods and Chronology of Analysis

08-Jun-92

METHODS OF ANALYSIS CHRONOLOGY OF ANALYSES

Date Date Date

Parameter Method Description CCAS Sample of Sample of Dilution

No. Sample Nos. Received Chemical Instrument Factor ...

Preparation Analysis

Lead 239.2 Atomic Absorption, Graphite Furnace 92142026 21-MaY-92 26-May-92 28-May-92 1.0

92142027 21-May-92 26-May-92 28-May-92 1.0

92142028 21-MaY-92 26-May-92 26-May-92 1.0

92142029 21-May-92 26-May-92 26-May-92 1.0

92142030 21-May-92 26-May-92 26-May-92 1.0

92142032 21-May-92 26-May-92 26-May-92 1.0

Notes:
Unless otherwise Indicated, analytical methods are from (1) ·Methods of Chemical Analysis of Water and Wastes,· EPA-600/4-79-020,

Revised March, 1983, or (2) ·Test Methods for Evaluating Solid Wastes,· EPA SW-846, Revised November, 1986.

'The Dilution Factor (OF) Indicates whether a sample, prepared In accordance with the analytical method protocol, wa~dl1uted prior to analysis.

The Dilution Factor could also Indicate that a smaller aliquot than specified In the method was utilized for sample preparation and analysis.

For example, a dilution factor of 5 means that the sample was effectively diluted by a factor of 5 prior to analysis, I.e., the sample was analyzed

at 20% Its reported concentration.
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Client: ERM-New England

.

Method Blank and Laboratory Control Sample Results

08-Jun·

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS

I

l

Date Date Concentration Practical Measured Percent Acceptance Acceptance
of of Units Measured Acceptance Quantitation Units True Value Value Recovered Range Range

Parameter Prep Analysis in Blank Range Level· (%) (mg/kg)
Lead 26-May-92 28-May-92 mglL < 0.005 < 0.005 0.005

26-May-92 28-May-92 mglL < 0.005 < 0.005 0.005

• Practical quantltatlon level Is the lowest concentration measurable for samples with normal chemical and physical composition
during routine laboratory operations.

DATA QUALITY COMMENTS:
Results of all quality control measurements are within the laboratory and method specified acceptance range except as noted.
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Client: ERM-New England 08-Jun-

Methods and Chronology of Analysis

METHODS OF ANALYSIS CHRONOLOGY OF ANAL YSES

", ..

Date Date Date

Parameter Method Description CCAS Sample of Sample of Dilution

No. Sample Nos. Received Chemical Instrument Factor"

Preparation Analysis

Total Petroleum Hydrocarbons 418.1 Spectrophotometric, Infrared 92142026 21-May-92 05-Jun-92 05-Jun-92 1.0
92142027 21-May-92 05-Jun-92 05-Jun-92 1.0
92142028 21-May-92 05-Jun-92 05-Jun-92 1.0
92142029 21-May-92 .05-Jun-92 05-Jun-92 1.0
92142030 21-May-92 05-Jun-92 05-Jun-92 1.0
92142031 21-May-92 05-Jun-92 05-Jun-92 1.0

Notes:
Unless otherwise indicated, analytical methods are from (1) "Methods of Chemical Analysis of Water and Wastes," EPA 600/4-79-020,

Revised March, 1983, or (2) "Test Methods for Evaluating Solid Wastes,. EPA SW-846, Revised November, 1986.

'The Dilution Factor (OF) indicates whether a sample, prepared In accordance with the analytical method protocol, was diluted prior to analysis.
The Dilution Factor could also Indicate that a smalier aliquot than specified In the method was utilized for sample preparation and analysis.
For example, a dilution factor of 5 means that the sample was effectively diluted by a factor of 5 prior to analysis, I.e., the sample was analyzed
at 20% Its reported concentration.
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ClientERM - New England

Methods, Chronology of Analysis and Method Blank Results

Gasoline by GC

Water Matrix

.08~un-92

]

]

]

]

1

CHRONOLOGY
=====~=====~=~=== ""'================

92142029 21-May-92 04-Jun-92

... Only positive hits have been included.

The remaining compounds were below the Laboratory Practical Quantitation limits.



CHRONOLOGY

Water Matrix

0'.0.·'0 "0.·c;(l.f..Q .
o;u;~ ·;u;u-.\} .

08-Jun-92

Methods, Chronology of Analysis and Method Blank Results

METHOD BLANK RESULTS·

:::~nmgft.m:

Gasoline by GC

92142026 21-May-92 03-Jun-92
92142027 21-May-92 03-Jun-92
92142028 21-May-92 03-Jun-92
92142030 21-May-92 03-Jun-92
92142031 21-May-92 03-Jun-92

Client:ERM - New England

]

]

]

]

]

]

1
]

]

]

1•

1..

]

1•

J

J

I
~

J
* Only positive hits have been included.

The remaining compounds were below the Laboratory Practical Quantitation limits.
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lClient:ERM - New England
I

Methods, Chronology of Analysis and Method Blank Results

OB-Jun-92

Q;n'o·:,0 '.0·,11 .~.::tJ-: ," ." .,

, Volatile Organics by GC Method

Water Matrix

CHRONOLOGY

602&MTBE

~:::~ ~:==: ~=:~: ::~ 1:.:1--------+-----+-------'1-----1

92142028 21-May-92 29-May-92 1.0 ij!i:j-:..------+-----+-----1-----1
92142030 21-May-92 29-May-92 1.0 ::::\::.f--------t-----I--------li----l

1-------+------+------l--------i:}:I-------t------t------+-----l

1---------+------+------+-----fI:.1--------11-----4--------1----4

1--------+------f------+--------1!IIII'·,11-----------'1-----4--------11-----4

~;r

1-------+-----'--+------lI-------i'::::J'--------+------If-----+-----11--------+------f------+--------1i
!:::I::..-------t-------t------f------I

METHOD BLANK RESULTS·

':::::G§#s~X4gmJ':::':

• Only positive hits have been included. The remaining compounds were below the laboratory Practical
Quantitation Limits.

rv The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was

diluted prior to analysis. The Dilution Factor could also indicate that a smaller aliquot than specified in the method

was utilized for sample preparation and analysis. For example, a dilution factor of 5 means that the sample was effectively
diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed at 20% its reported concentration.
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ClientERM - New England

Methods, Chronology of Analysis and Method Blank Results

Fuel Oil by GC

Water Matrix

CHRONOLOGY

92142020 21-May-92 27-May-92
92142021 21-May-92 29-May-92
92142022 21-May-92 29-May-92
92142023 21-May-92 29-May-92
92142024 21-May-92 29-May-92
92142025 21-May-92 29-May-92

METHOD BLANK RESULTS·
:}~Rwgrp):

08-Jun-92

J
* Only positive hits have been included.

The remaining compounds were below the Laboratory Practical Quantitation limits.



JClientERM - New England 08-Jun-92

Methods, Chronology of Analysis and Method Blank Results

J
J
J
]

Volatile Organics by GC Method

Water Matrix

CHRONOLOGY

602&MTBE

]

]

]

j

-I.-
1-
]

I-
I-
1-
l-
I-
]

92142029 21-May-92 01-Jun-92 '1000 :i
92143031 21-May-92 01-Jun-92 1000 !~l-:------~---_+----__l_--~

I-------+------t------+-----il::l:--------t-----t------t-----1

METHOD BLANK RESULTS·

iI:i@p\WX#g(pYIIj:::

* Only positive hits have been included. The remaining compounds were below the laboratory Practical
Quantitation Limits.

"'v The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was

diluted prior to analysis. The Dilution Factor could also indicate that a smaller aliquot than specified in the method

was utilized for sample preparation and analysis. For example, a dilution factor of 5 means that the sample was effectively
diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed at 20% its reported concentration.
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LEVEL 1+ REPORT

Level 1+ documentation consists of the following components for specific types of analyses:
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Section
INORGANIC ANALYSES FOR METALS

o
o

INORGANIC ANALYSES FOR NON-METALS

o
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ORGANIC ANALYSES BY GC

o

CHAIN OF CUSTODY

o
o
o

Type of Documentation

METHODS AND CHRONOLOGY OF ANALYSIS
METHOD BLANK RESULTS

METHODS AND CHRONOLOGY OF ANALYSIS
METHOD BLANK RESULTS

METHODS, CHRONOLOGY OF ANALYSIS AND METHOD BLANK RESULTS

ANALYSIS REQUEST FORMS
CHAIN OF CUSTODY RECORDS
CORRESPONDENCE



--

,"-
<'
,... ,".

.a;':>U _

r.'.,
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O"rn:'o;· 0': n".~: ~'(r; :,,\'; ~:U··.··!J

Methods and Chronology of Analysis

METHODS OF ANALYSIS CHRONOLOGY OF ANALYSES

~..

Date Date Date

Parameter Method . Description CCAS Sample of Sample of Dilution

No. Sample Nos. Received Chemical Instrument Factor '"

Preparation Analysis

Lead 239.2 Atomic Absorption, Graphite Furnace 92137006 16-May-92 27-May-92 28-May-92 1.0
Lead 6010 Atomic Emission, Inductively Coupled Plasma 92137001 16-May-92 27-May-92 28-May-92 1.0

92137002 16-May-92 27-May-92 28-May-9~ 1.0
92137003 16-May-92 27-May-92 28-May-92 1.0
92137004 16-May-92 27-May-92 28-May-92 1.0
92137005 16-May-92 27-May-92 28-May-92 1.0

Notes:
Unless otherwise Indicated, analytical methods are from (1) -Methods of Chemical AnalysIs of Water and Wastes,w EPA-600/4-79-020,

Revised March, 1983, or (2) wTest Methods for Evaluating Solid Wastes: EPA SW-846, Revised November, 1986.

'The Dilution Factor (OF) indicates whether a sample, prepared in accordance with the analytical method protocol, .....as diluted prior to analysis.
The Dilution Factor could also Indicate that a smaller aliquot than specified In tne method was utilized for sample preparation and analysis.
For example, a dilution factor of 5 means that the sample was effectively diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed
at 20% Its reported concentration.
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Method Blank and Laboratory Control Sample Results
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METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS

Date Date Concentration Practical Measured Percent Acceptance Acceptance

I
of of Units Measured . Acceptance Quantitation Units True Value Value Recovered Range Range

Parameter Prep Analysis in Blank Range Level· (%) (mg/kg) i

Lead 27-May-92 29-May-92 mglL < 0.005 < 0.005 0.005

27-May-92 28-May-92 mglL < 0.005 < 0.005 0.005

Lead 27-May-92 28-May-92 rilglL < 0.10 < 0.10 0.10

27-May-92 28-May-92 mglL < 0.10 < 0.10 0.10

• Practical quantitatlon level Is the lowest concentration measurable for samples with normal chemical and physical composition

during routine laboratory operations.

DATA QUALIlY COMMENTS:

Results of all quality control measurements are within the laboratory and method specified acceptance range except as noted.
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Methods and Chronology of Analysis

METHODS OF ANALYSIS CHRONOLOGY OF ANALYSES
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Date Date Date

Parameter Method Description CCAS Sample of Sample of Dilution

No. Sample Nos. Received Chemical Instrument Factor '"

Preparation Analysis
Total Petroleum Hydrocarbons 418.1 Spectrophotometric, Infrared 92137006 16-May-92 29-May-92 29-May':"92 1.0

92137007 16-May-92 29-May-92 29-May-92 1.0
Total Petroleum Hydrocarbons 9071/418.1 Soxhlet Extractlon/Spectrophotometrlc, IR 92137001 16-May-92 21-May-92 29;'May-92 1.0

92137002 16-May-92 21-May-92 29-May-92 1.0
9213700~ 16-May-92 21-May-92 29-May-92 1.0
92137004 16-May-92 21-May-92 29-May-92 1.0
92137005 16-May-92 21-May-92 29-May-92 1.0

TS -Total Residue CLP-CIP Gravimetric, 103-1 05C 92137001 16-May-92 19-May-92 20-May-92 1.0
92137002 16-May-92 19-May-92 20-May-92 1.0
921.37003 16-May-92 19-May-92 20-May-92 1.0
92137004 16-May-92 .19-May-92 20-May-92 1.0
92134005 16-May-92 19-May-92 20-May-92 1.0

Notes:
Unless otherwise indicated, analytical methods are from (1) "Methods of Chemical Analysis of Water and Wastes,· EPA 600/4-79-020,

Revised MarCh, 1983, or (2) "Test Methods for Evaluating Solid Wastes," EPA SW-846, Revised November, 1986.

CLP-CIP .. USEPA Contract Laboratory Program Caucus Inorganic Protocols, SOW 0788.

"The Dilution Factor (OF) Indicates whether a sample, prepared In accordance with the analytical method protocol, was diluted prio(to analysis.
The Dilution Factor could also Indicate that a smaller aliquot than specified In the method was utilized for sample preparation and analysis.
For example, a dilution factor of 5 means that the sample was effectively diluted. by a factor of5 prior to analysis, I.e., the sample was analyzed
at 20% its reported concentration.
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Method Blank and Laboratory Control Sample Results

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS

Date Date Cone. Practical True Measured Percent Acceptance Acceptance Acceptanc

of of Units Measured Acceptance Quantitation Units Value Value Recovered Range Range Range

Parameter Prep· Analysis· in Blank. Range Level" C%» (mg/kg) C%»

Total Petroleum Hydrocarbon 29-May-92 29-May-92 mglL < 1.0 < 1.0 1.0

TS -Total Residua 19-May-92 20-MaY-92 wt °Al < 0.10 < 0,10 0.10

Total Petroleum Hydrocarbon 21-May-92 29-May-92 mglkg < 10 < 10 10

21-May-92 29-May-92 mglkg < 10 < 10 10

• Date Is Indicated If sample preparation/analysis was performed on more than one day for a parameter. If no date Is given, all samples,

method blanks and laboratory control samples were prepared and analyzed as Indicated on the Chronology Form.

•• Practical quantltatlon level Is the lowest concentration measurable for samples with normal chemical and physical composition

during routine laboratory operations.

DATA QUALllYCOMMENT$:

Results of all quality control measurements are within the laboratory and method speCified acceptance range except as noted.



.J..
. ,

] Methods, Chronology of Analysis and Method Blank Results O··~O··.n·o,,-o·l:' .. ,:. - lJ:'~" - ;' ;'1

] Gasoline by GC

]
Water Matrix

CHRONOLOGY

92137006 16-May-92 2Q-May-92]
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* Only positive hits have been included.

The remaining compounds were tJelow the Laboratory Practical Quantitation limits.
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Methods, Chronology of Analysis and Method Blank Results

Gasoline by GC

Soil/Solid Matrix

CHRONOLOGY
===================== ""'===~================

92137001 16-May-92 NA 22-May-92
92137002 16-May-92 NA 22-May-92
92137003 16-May:'"92 NA 22-May-n .
92137004 16-May-92 NA 22-May-92
92137005 16-:-May-92 NA 22-May-92

METHOD BLANK RESULTS·

I=::t:::=:::r=r:t=)::m~"""""?¢.o=:·hl=j~q=::!l#id=:··:=r:m=:m:m::=~:m:=:m:/=r~~~.l::@n.¢.%(i$m)::

• Only positive hits have been included.
The remaining compounds were below the laboratory Practical Quantitation limits.
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Methods, Chronology of Analysis and Method Blank Results

Fuel Oil by GC

Water Matrix

CHRONOLOGY
======T=========== =================

92137006 16-May-92 23-May-92

.r

• Only positive hits have been included.
The remaining compounds were below the Laboratory. Practical Quantitation limits.

n '0·:O,·:rt:~{U, .u.
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Methods, Chronology of Analysis and Method Blank Results

Fuel Oil by GC

Soil/Solid Matrix

O,··n: O:'O""'f:',n,
:'.·.U~:U::..~ .:.;: ':~i:U' I

CHRONOLOGY
===============~====

92137001 16-May-92 22-May-92 26-May-92'" '
92137002 16-May-92 22-May-92 26-May-92
92137003 16-May'-92 22-May-92 26-May-92
92137004 16-May-92 22-Ma -92 27-May-92
92137005 16-May-92 22-May-92 26-May-92

METHOD BLANK RESULTS·
l=r:r=:r/=nn:=rt=nPO=:Jp=j~=:·::$id=::'::".·,=:;nn=nr:=nr::=::r:=::::::nMn~{(iP.iW4i):

• Only positive hits have been included.
The remaining compounds were below the laboratory Practical Quantitation limits.
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Volatile Organics by GC Method

Soil/Solid Matrix

CHRONOLOGY

602/MTBE

]

J

J

J

1
j
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92137001 16-May-92 28-May-92 1.0 /:
92137002 16-May-92 28-May-92 1.0 ]!:)!}_------t-----+-----+-----l

f--~9-=2..::.13:...7:....:00..:....:-3_-l-_16-=----=-M_a..::.y--:--9::-:2+___:2:-:8:--=-M=-a~y-___:9:_:2_+_-_=_1._=_0-_j:i::::}-------t-----+-----+-----l
92137005 16-May':'92 28-May-92 1.0:::

1--::....=..::..:....:....:....:...::---+------=----t-------=---t-----j:fl-------+------+-----+-----1
1--------+------t------t-------i::::.;J---------t-------+------+------1

~r~1--------+------t------t-------i::l----------t------+-----t-------1

:.:.-.
::::::

1-------+------+------+----J;.;;;.I-------+------+-----+-----1
I--------+------t------t-------ilililt---------t------+------t----J
1-------+------,-----+------+-------1.;.;.;1-------+---.,----+-----+-----1{::
1---------t------t------+----j(I---------t------t-------+----l

I-- -t- -t- -+ -lilllll---------t------t-------+----l

METHOD BLANK RESULTS·

::::j:"Q§#S;:m~)}:

Benzene 1.2

• Only positive hits have been included. The remaining compounds were below the laboratory Practical
Quantitation Limits.

rv The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was

diluted prior to analysis. The Dilution Factor could also indicate that a smaller aliquot than specified in the method

was utilized for sample preparation and analysis. For example, a dilution factor of 5 means that the sample was effectively

diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed at 20% its reported concentration.

-------'
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Volatile Organics by GC Method

sOil/Solid Matrix

CHRONOLOGY

602/MTBE
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J

J
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1
u

\----=.92-=-=..13:.-7_004__-+-_l6-_M_a..::...y_-9_2-+_2_8_-_M_a..::...y_-9_2-+_25_00_---t::li!!t--------+-----t------t-----l

:f:I--------t------i!-------t------f 1-------+-----iI------+---'------4
f-------t------t------+-------i:!!!II:I-------+------+-------+----J

:~r

1--------t------i!-------t------i::::::I--------+------iI------+-------4::::.;

I--------t------if---------+------i):f--------+-----if--------+----l

f-------+---------4------+---,...-l::::\:l--------+-----f-----+----l

1--------+---------4------+------;111:1:1--------+------1------+-------4
1----'-------+---------4------+-----1::=:;:f--------+-----f-----+----l

METHOD BLANK RESULTS·

'fiii.~··'("'iitt~ .
~.."j.i;i:;~~.ODly·P<:>sitive:hitshave been included. The remaining compounds were below the laboratory Practical

{~f0(:~~ti~WL;;;uis.
:(:,: '" :.&~\;lIrd~~·:~actoicDF) Indicates whether a sample, prepared in accordance with the analytical method protocol, was

. ciiluii(i.~rio~· ~ analysis. The Dilution Factor could also indicate that a smaller aliquot than specified in the method
..' .wastitilliecUor sample preparation and analysis. For example, a dilution factor of 5 means that the sarilpie was effectively

.' ·dil~ted b~:'a factor of 5 prior to analysis, i.e., the sample was analyzed at 20% its reported concentration.
"

. :".
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Volatile Organics by GC Method 602/MTBE

Water Matrix
1

J CHRONOLOGY

'II 92137006 16-May-92 18-May-92 1.0)
::::::�__------_+_------1�__----_+_-----1

92137007 16-May-92 18-May-92 1.0 I:)J 92137008 16-May-92 18-May-92 1.0;~;::1--------l-------11------i------l

~t~
1--------+-----,t------r-----1:::I---------+-------II-------+------I
I--------+-----t------r-----r\\:j1---------+-------11-------+------1
1----------l------t------1-------i(~I--------1------+------+-----1

...

1--------+-----t------r--------iIf---------+------II-------+-----I
;:::::

1---------+----~--I-------+------j:::::::I---------+-------II-------+------1
fI~

1--------+-----t------r--------i:::(:'I---------+-------II-------+------1
1---,------+------1C------+-----1:::::I---------+----,----1-----+-----l

;.:;::

:=============~:=========~:==========:=======:::,:.:=============::=========:==========:=======:
1---------+------1:.------+-----1)\::i'I--------+------1-----+-----l

METHOD BLANK RESULTS·

~~ill :)::::¢§#S~(#gm):::,::.):)

'" Only positive hits have been included. The remaining compounds were below the laboratory Practical
Quantitation Limits.

rv The Dilution Factor (OF) indicates whether a sample, prepared in accordance with the analytical method protocol, was

diluted prior to analysis. The Dilution Factor could also indicate that a smaller aliquot than specified in the method

was utilized for sample preparation and analysis. For' example, a dilution factor of 5 means that the sample was effectively

diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed at 20% its reported concentration.

r
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340 County Road, No.5' P.O. Box 720 • Westbrook, ME 04098
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Mr. Rob Stockwell
ERM - New England, Inc.
95 India Street
Portland, ME 04101

Dear Me. Stockwell:

The table below sununarizes the reanalysis of chromatograms for the following sample numbers l"eceived
by the Coast-to-Coast Anafytica1 Services Laboratory on May 16, 1992.

Please replace these results with the results reported on the June 2, 1992; report reference number 12844.
As I explained, due to CCAS's new reporting system, we are unable to reissue the original report under
the original reporting format.

We apologize for any inconvenience this may have caused. If you have any other questions, please do
not hesitate to contact me.

Sincerely,

Coast-to-Coast Analytical Services, Inc.

Geoffrey D. PelJechia
Client Services Representative

]

I
II

j

cc: W.C. Warren
L.J. O'Meara
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Proiect # Cj~ - 6,5 Project Name BruY1.5W1c)<:-. NAS '/l;~ll;v ....f Airbi1l# non nl'
Sampler CD ERM Contact fob s-lue.k.we// Number 0 v >- ~ 0" ~

'#- l\3 ,,~~
ERM Comp or Sample of 'f 0 i;J :;: Remarks

Traffic Date Time Grab Matrix Station Location Containers (f;I F:.! ~~ t ~ ~ fii
Report 1'1'12- (e or G)

sIlt.; II ~oo 6 ~o~1
I

5 X X )<J X 98-65-01MW- \ \ 9-1015 X
,';/14 zgoo 6 .$"0~ ) MW-L/ ... 7-3.5

/ 5 :x X X )( >< q,g -65 -04
~/)s q:6<J G Sc~ \

~ /
5 X X :x X :>< 9~-65 - 02.-M'J-j-2,7-g"r;

sir c; - c;. 'N <vt-Q,t'" Ir; 0 e,luY\k 2- X CJ ~- 65 -I Y (froM la-h)
S/Ig- C{';.DO G

•
~ X .x X X X Cjcg-b5""-(Je;'tJo.--kr' SoVJ'(..G? \J~

5/1'5 If:X G So~l \ MW-3,,-'l' 5 X x: X ~ X' q<6-G5-0 3
r;;!~5' \ "..00 G ~e>\ /EQ u\ J.''flnt B{a.~ 3 X X ~~-b5-13

$"/tr; ~·oO(!) C; So·i I MW-S ~-01 5" X X x: )<j X 98":'6£ -0 r:;
"

Sample Relinguished by Sample Received by Date Time Reason for Transfer

!fi~A~~(~~J «~ff __if ff1 ~/lr;) '42- Lf1g(b
f/ (1 ~.Jl O. p~ 6S-/ I \P I q2- cr~yr

I

L b P' k Client Gold-File r-I ~COPIES White-Sampler, Yellow- a I In - I, I of I 'on~ (date)
I Page -L .1-.
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ERt1 - NEW ENGlAND, INC.
9S INDIA STREET .,
PORTLAND, tiE 04101

a..IENT SAHPl£ ID
CCAS SAHPlE ID

DATE RECEIVED
lEAD, TOTAL .' .l TOTAl P£TR(UllH HYOOOCARBONS

~ BTX ANALYSIS

WATER
92137006
5/16/92

. ( . 0.005
< 1.0

EllUIP.
92137007
5/16/92

< 1.0

TRIP BLK
92137008
5/16/92

REPORT OF ANAlYSIS
~NUHBER

PAGE

UNITS
tuilL
MGIl

6/02192
12644

3

<

('

<
<
(

TIl..1£NE < 1

J~ ~ t
TOTAL XYl.fNES < 2

~ KTB£ ANALYSIS

t£THYLTERTBUTYL Ell£R < 2

J
PrnG£AIli AROMATICS srnROGA1£ R£COV£RY

< 4-~BENZEM:: 128

GASOlINE IN WATER

1
1
1
2

2

122

<
<
<
<

(

1
1
1
2

2

121

UGIL
OOIL
OOIL
OOIL

OOIL

JGASO...lNE IN WATER

FUEL OIL IN WATER

JR£L OIL IN WATER

0.021

12

IiGIL

UGIL

I
.t

SIGNATURE
RELEASED BY

QIENT AI.JillJRIZATION
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ERM - NEW ENGLAND, INC.
95 INDIA STREET
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REPORT OF ANALYSIS
REFERENCE NUMBER

PAGE

6/02/92
12844
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Duplicate analyses (1000 mg/kgdrywt, 690 mg/kgdrywt) were performed on
this sample for this parameter. The precision of the duplicate results
is outside the laboratory's acceptance range.· Sample homogeneity m.ay be
a factor.

For the BTEX and MTBE analysis of sample number 92137004:
Sample dilution req~ired for quantitation of one or more target
analytes; therefore, standard laboratory Practical Quantitation Level
(PQL) could not be achieved •
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Coast-To-Coast Analytical Services, Inc.
Northeast Division
Westbrook, Maine

GENERAL CHEMICAL ANALYSES - SOLID MATRIX

J

]

J

J
]

% Carbon
Chloride-AutolIllUed Ferricyanide
Corrosivity-NACE Standard TM-QI-69

Cyanide, Total-S~ophotometric

Cyanide. Amenable-Spectrophotometri<;

Auoride, Potentiomerric ISE

Ignitability-Aash Point (closed cup)

Ammonia-Nitrogen-Automated Phenate

Organic Nitrogen-Alllo. Block Digest.,Spectro.

Total Kjeldahl Nitrogen-Auto Block Digest,Spectro.

Nitrate+Nitrite-Automated Cadmium Reduction

Nitrate-Automated Cadmium Red./Diazotization

Nitrite-Automated Oiazotization

Oil & Grease-Total Recoverable, Gravimetric

Oil & Grease-Total Recoverable, Infrared

Oil & Grease-Hydroc:ubons,Grav.lSolvent Extract

pH (Laboratory)

ASTM wt. %
ASTM 03987/9251 40 mglkg

1110 10 mpy

APHA41219010 2 mgIkg

APHA 41219010 2 mglkg

ASTM D3987/34O.2 4 mglkg

1010 25 Degrees Celsius

APHA 420N350.1 8 mglkg

APHA 420N350.1/351.2 40 mglkg

APHA 420N35 1.2 40 mglkg

ASTM D3987/353.2 40 mglkg

iASTM 03987/353.21354.1 1 mglkg

ASTM D3987/354.1 I mglkg

9071 0.025 wt. %

9071/413.2 15 mglkg

APHA 503E1503C 0.025 wt. %
9045

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the laboratory under practical and

routine laboratory conditions for a variety of sample matri~. Sample-specific reporting limits may vary from the laboratory PQL

as a result sample matrix and compo!l:lld concentration.
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Phenolics, Total Recoverable-Manual4AA:P

Phosphate,Total-Alllo Ascorbic AcidIBlock Digestion

Phosphate, Ortho-AlllO. Ascorbic Acid

Solids-Total Solids (TS)

Solids-Ash

Solids-Volatile Solids

Specific Conductance-Wheatstone Bridge

Sulfate-Turbidimetric

Sulfide-Monier-Williams
Sulfide-Reactive

Total Organic Halogen

Total Petroleum Hydrocarbons-Extraction, IR

Cation Exchange Capacity

Heat of Combustion (BTU)

Lime Equivalency

Mod. 9065

Mod. 365.4

ASTM D3987/365.1

CLP-CIP

APHA 209F

APHA 209F

ASTM D3987/9050

ASTM 03987/9038

4OCFR-425
7.3.4.1

ASTM

9071/418.1

9081

ASTM D240102382

Special Procedure

0.5 mglkg

25 mglkg

1 mglkg

0.1 wt. %

0.1 wt. %

0.1 wt. %

umhoslcm

20 mglkg

4 mglkg
27 mglkg

ppm

IOmglkg

meq/lOOg

BTUllb

wt. %

J
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Coast-To-Coast Analytical Services, Inc.
Northeastern Division
Westbrook, Maine

ELEMENTAL ANALYSES - SOLID MATRIX

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the laboratory under practical

and routine laboratory conditions for a variety of sample matrices. Sample-specific reporting limits may vary from the laboratory

PQL as a result of sample mat.rix and compound concentration.

J
..u

J
J

. Aluminum-ICP

Antimony-ICP

Arsenic-Furnace AA

Barium-ICP

Beryllium-ICP

Boron-ICP

Cadmium-ICP

Calcium-ICP

Chromium-ICP

Chromium, Hexavalent-Che1at.ionlExtractio

. Cobalt-ICP

Copper-ICP

lron-ICP

Lead-ICP

Magnesium-ICP

Manganesc-ICP

Mercury-CVAA

Molybdenum-ICP

Nickel-ICP

Potassium-Furnace AA

Selenium-Furnace AA

Silver-ICP

Sodium-ICP

Thallium-Furnace AA

Titanium-ICP

Vanadium-ICP

Zinc-ICP

3050/6010

3050/6010

305017060
3050/6010

3050/6010

3050/6010

3050/6010

3050/6010

3050/6010

306017197

3050/6010

3050/6010

3050/6010

3050/6010

3050/6010

3050/6010

7471

3050/6010

3050/6010

3050/6010

305017740

3050/6010

3050/6010

305017841

3050/6010

3050/6010

3050/6010

10 mglkg

20 mglkg

0.5 mglkg

0.5 mglkg

1.5 mglkg

2.5 mglkg

1.0 mglkg

2.5 mglkg

1.5 mglkg

0.5 mglkg

1.5 mglkg

.2.5 mglkg

2.5 mglkg

10 mglkg

5.0 inglkg

1.0 mglkg

0.1 ug/g

2.0 mglkg

4.0 mglkg

2.5 mglkg

0.5 mglkg

1.5 mglkg

5.0 mglkg

0.5 mglkg

10 mglkg

2.5 mglkg
2.5 mglkg

I
\.I

I
LI

I
!J

ICP = Inductively Coupled Plasma

AA = Atomic Absorption
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Coast-To-CoaSt Analytical Services, Inc.
Northeastern Division
Westbrook, Maine

ANALmCAL:METHOD INFORMATION
. . . .

pARAMETER: BTEX
METHOD: 8020
MATRIX: Solid

:;::::::~i::::i:iilii:;:~::t\:::~~:::i~~I:i::~::ill:~~I\Mi:lit ::::tl::::::;li:iii:i~::~ii:w.~llr.~~li~:~~~:i~:::::i:i::::::::l:::~:~:i:::: .

Toluene 1

Benzene: 1
Ethylbe:nzene 1

Xylenes 2

ANALYTICAL METHOD INFORMATION
PARAMETER: MTBE
METHOD: 8020
MATRIX: Solid

PQL = Practical Quantitation Limit represents the normally obtainable measurement level

achieved by the laboratory under practical and routine laboratory conditions for a variety of

sample matrices. Sample-specific reporting limits may vary from the standard PQL as a result

of sample matrix and compound concentration.
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Coast-To-Coast Arllilytical Services, Inc.
Northeastern Division
Westbrook, Maine
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Gasoline in Soil 5 .

PARAMETER: GASOLINE IN SOIL
METHOD: MEDEP-LOP 4.2.3
MATRIX: SOLID

ANALYTICAL METHOD INFORMATION
PARAMETER: GASOLINE IN WATER
METHOD: MEDEP-LOP 4.2.1

. . ....

MATRIX: AQUEOUS

"'~fm.~~!.~Gasoline in Wata . 0.020

J;';'~~"""'-:";"."~~-~"c.~-,-,.",.,-,-~,::;"~:":,,.--- -'-"'-'~.--~:~"""-" ., . " '

. . .

J
]

]

]

]

J
]

]

]
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PARAMETER: FUEL OIL IN WATER
METHOD: MEDEP-LOP 4.1.1
MATRIX: AQUEOUS

1~:~!::~:~::!~!~~;:j::::::::t:::::::::I:f::::::::i::::::::::::::::::::::t:::::::::::::::~~W~wg4tl:I:I:::::::::::'::':::::1

I
•

I•

1•

1
II

1•

PARAMETER: FUEL OIL IN SOIL
METHOD: MEDEP-LOP 4.1.2
MATRIX: SOLID

1!!!4:!~-@IlAjMglf#~l$~~~!&jjlf£li!il

PQL = Practical Quantitation Limit represents the nonnally obtainable measurement level

achieved by the laboratory under practical and routine laboratory conditions for a variety of

sample matrices. Sample-specific reporting limits may vary from the staridard PQL as a result

of sample matrix and compound concentration.

1



1 ELEMENTAL ANALYSES - AQUEOUS· MATRIX
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Coast-To-Coast Analytical Services, Inc.
Northeastern Division.
Westbrook, Maine

!.•:'::-i,::,::@@:.. . ·,:.e~mit=:::::::::::iH:}::::!:}H:%: ::'I:!:ll::l.flJ1ti!l.to..J)I}!:!l:::::::!:mf. ::'i@ilttmfWgp:,:·.:· ...::::::
Aluminum-ICP 200.7/60100.100 cgIL

Antimony-FurDace AA· 204.2f1041 0.005 cgIL
,Arsenic"Furnace·AA .'.. :. 'l.06.2f106O 0.005 cgIL.

jBarium-ICP 200.7/6010 0.005 ng/L

'B~rylliun-ICP 200.7/6010 0.015 cg/L

IBoron-ICP 200.7/6010 0.025 cgIL

!Cadmiun-ICP 200.7/6010 0.010 r.JgIL

Calcium-ICP 200.7/6010 0.025 cgIL

Chromiur.J-ICP 200.7/6010 0.015 rngIL

Chromiuo. Hexavalent-Colorimetric 7196 0.010 mgIL

Cobalt-ICP 200.7/6010 oms r.JgIL

Copper-ICP 200.7/6010 0.025 ngIL

Gold-ICP 200.7/6010 0.100 cgIL

jIron-ICP 200.7/6010 0.025 nglL

!L~d-ICP 200.7/6010 0.100 ngiL

!L~d-FurnaceAA 239.2f142 I 0.005 r.lgIL

iMngnesiun-ICP 200.7/6010 0.050 rnglL

1Manganese-ICP 200.7/6010 0.010 mg/L

Mercury-CVAA 245.ln470 0.20 ugiL

Molybdenum-ICP 200.7/6010 0.020 rngIL

Nickel-ICP 200.7/6010 0.040 mgIL

Platinum-Furnace AA 255.2 0.005 mgIL

Potassiun-Flame AA 258.1 0.025 mgIL

POlassiun-ICP 200.7/6010 0.500 mgIL

Sdeniun-Furnace AA 270.2f1740 0.005 ragiL

!Silver-ICP 200.7/6010 0.015 ng/L

ISodium-ICP 200.7/6010 0.050 mg/L

:ThulliuCl-Fufl1ace AA 279.2f184 I 0.005 mg/L
:Tin-ICP 200.7/6010 0.100 mg/L

iTilllniul:l-ICP 200.7/6010 0.100 mglL

Vanadiun-ICP 200.7/6010 0.025 mgIL

Zinc-ICP 200.7/6010 0.025 mglL

.: .... ;

....

.j

!

1
J

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the laboratory under practical

routine laboratory conditions for a variety of sample matrices .. Sample-specific reporting limits may vary from the laboratory PQL

as a result of samp!<: matrix and compound concentration.

ICP = Inductively Coupled Plasma

AA = Atomic Ab~rption

i'
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Coast-To-Coast Analytical Services, Inc.
Northeastern Division
Westbrook, Maine

GENERAL CHEMICAL ANALYSES - AQUEOUS MATRIX

iiii::I:::::::::j::::i:::::::::::::::j::::ji;:::i:i:i::::~:tt~:::;:~ffi::::::;:1:::::;:~:::;i::~::*tt::;1~Lll~:;;i_qg::::::::i::::;:l:;::::Li::::::i::::::::~::;~.&::m:;;:::ili:*:::::
Acidity 305.1 10 mgIL

AlkAlinity-Manual Titrimctric 310.1 20 mgIL

Alkalinity-Electrometric Titration SM 403 20 mglL

Bicarbonate, Caroonll1c (sec pH & alkalinity) calc. mgIL

Biochemical Oxygen Demand-Carbonaceous 405.1 6 mglL

Biochemical Oxygen Demand-Total 405.1 6 mglL

Chemical Oxygcn Demand-Manual Colorimetric 410.4 15 mgIL

Chloride-Automll1ed Ferricyanide 325.2 2 mgIL

Chlorine, Total Residual 330.5 0.1 mgIL

Coliform, Fecal APHA 909C 11100 mL

Coliform, Total APHA 909A 1/100 mL

Color, True 110.2 5 PTCO

Color, Apparent 110.2 5 PTCO

Corrosivity-NACE Standard TM-OI-69 1110 10 mpy

Cyanide, Total-Spectrophotometric 335.2 20 uglL

Cyanide, Amenable-Spectrophotometric 335.1 20 ug/L

Dissolved Oxygen(Laborll1ory)-Membrane Electrode '360.1 I mglL

Fluoride, Potentiometric ISE 340.2 0.2 mg/L

Fluoride with <futill..lUion, Potentiometric ISE 340.11340.2 0.2 mglL

Hardness, Total-Manual Titrimetric 130.2 5 mglL

Ignitability-Flash Point (closed cup) 1010 25 Degrees Celsius

MBAS, Extraction-Colorimetric 425.1 0.04 mgIL

Ammonia-Nitrogen-Automate<i Phenate 350.1 0.1 mg/L

Organic Nitrogen-Auto. Block Digest.,Spectro. 350.11351.2 0.1 mgIL

Total Kjeldahl Nitrogen-Auto Block Digest,Speer 351.2 0.1 mg/L

Nitrate+ Nitrite-Automated Cadmium Reduction 353.2 0.05 mg/L

Nitrate-Automated Cadmium Red./Diazotization 353.21354.1 0.05 mglL

Nitrite-Automated Diazotization 354.1 0.05 mgIL

Oil & Grease-Total Recoverable, Gravimetric 413.1 5 mglL

Oil & Grease-Total Recoverable, Infrared 413.2 1.5 mg/L

Oil & Grease-Hydrocarbons,Grav.lSolvent Extract APHA 503E 5 mgIL

pH (Laboratory) 150.1

•
Phenolics, Total Recoverable-Manual4AAP 420.1

Phosphate,Total-Auto Ascorbic AcidIBlock Digestion 365.4

Phosphate, Ortho-Auto. Ascorbic Acid 365.1

Silica-Manual Molybdosilicate 370.1

Solids-NonfI1te"rable Residue (TSS) 160.2

5 ugIL

0.1 mglL

0.05 mglL

I mglL

4 mglL

•
PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the laboratory under pnU:t1cal and

routine laboratory conditions for a variety of sample matrices. Sample-specific reporting limits may vary from the laboratory PQL

as a result sample matrix and compound concentration.
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Coast-To-Coast Analytical Services, Inc.
Northeastern Division
Westbrook, Maine

GENE~ CHEMICAL ANALYSES - AQUEOUS MATRIX
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Solids-Volatile Nonfilterable Residue (VSS)

Solids-Filterable Residue (TDS),Gravimctric 180

Solids-Volatile FiltC:rable Residue (VDS)

Solids-Sc:ttleablc Solids (SS)

Solids-Total Solids

Speci.iic Conducts.nce-Wheatstone Bridge

Sulfate-Turbidimetric

Sulfite-Titrimctric

Su1fide-Iodomctric

Sulfide-Monier-Williams

Sulfide-Reactive

TanninlLignin-Colorimctric

Total Organic Carbon-Oxidation

Totallnorganic Carbon

Total Organic Halogen

Total Petroleum Hydrocarbons-Extraction, IR

Turbidity

160.21160.4

160.1

160.11160.4

160.5

160.3

120.1

375.4

377.1

376.1

4OCFR-425

7.3.4.1

APHA513

415.1

415.1

9020

418.1

180.1

10 mgIL

10 mgIL

10 mgIL

0.2 mUL

10 mgIL

umbos/cm

1 mgIL

3 mgIL

I mgIL

0.5 mgIL

1 mgIL

1 mgIL

1 mgIL

mgIL

1 mgIL
·1 NTU

~ PQL = Practical QufuIritation Limit represents thc normally obtainable measurement level achieved by thc Laboratory under practical and

routine laboratory conditions for a variety of sample matrices. Sample-specific reporting limits may vary from the laboratory PQL

liS II result sample matrix and compound concentration.
I
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Coast-To-Coast Analytical Services, Inc.
Northeastem Division
Westbrook, Maine

ANALYTICAL METHOD INFORMATION
PARAMETER: BTEX
METHOD: 602·
MATRIX: AQUEOUS

Toluene

Benzene

Ethylbenzene

Xylenes

ANALYTICAL METHOD INFORMATION
PARAMETER: MTBE
METHOD: 602
MATRIX: AQUEOUS

2

J
]

J
J

I..

PQL =Practical Quantitation Limit represents the normally obtainable measurement level

achieved by the laboratory under practical and routine laboratory conditions for a variety of

sample matrices. Sample-speeific reporting limits may vary from the standard PQL as a result

of sample matrix and compound concentration.
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